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A/rr. I — Oy/ a AVic' Dpi teal and Mhicralognal .structarr^ 
ix/fihttcd in (criain bpcnmens of ApophijlVdc and oilier 
tnineraLs.* J>y ]yv\ id Bkeu stkii. LL. 1). I\ H. S. "Luiiu. 
Diiil Kdin. ('oDiiDUDk-.'ik'cl by the AiilJior. 

llie end of llic year LSlb, I received from IMajor 
iV iei’Mii some fine cryhUd.s oi' the Apoplu/Uifc 6if reompowc of 
IL'inv, from I’e.NNa in the ^J'vrol. exposing lluni to po- 

l^ln^ed I fdiiiid tli.it they bad one axis of‘ DouAte reihic- 

iion ; bill 1 \va> surprised to obsei^^ tfial the system of (‘olour- 
i-(i rin.;«., willv wliicli ihi.-j axis was surrounded, w'a^ comjiosed of 
iniiiMiiil lulls, the only colours of iJie'first orders beiiio Utii.sh- 
r'loh't and ^‘renifsIt-peHoze, separated by a rin;^ ol“ rc/y/Vc h^bt. 
In (jrder t»y aicerlain the oriohi of these anomalous colours, I 
collected all the FaiVA* A]x^j>hYlliles wliicli could be procured, and 
ji])un Mibjcctiiio- lluiii to a niiiiule cxannnalion, 1 disco\ered the 
\erv e\lraorilinar\ structure of this mineral, and was led to the 
results which it is the object of llie present pajier to describe. 

'file A])ophvllile,s from 3'’aroe,cr\ stallizo in i]iiadran<i;ul;ir prisms, 
with Hat summits, having aif almost imj^K'rceptible Iriiiicatiou 
upon tJie anj^les, yind also in .sini»’li> and double four-^ided jnra- 
mids, the ])!anes ol' wlucii correspond with the small trunca- 
tions ujion the jirism, and form angles of bO" with those on the 
opposite side. "{’he pvater projiorlion of the i|uadran^ular 
prisms have their jilaiics highly ])olished, and very rnuib stri- 

• This p,ipcr wiis Iliad bt’fju* the Socicl) of Kdinburjh ou thu 1st 

Fcbru.il y ® 
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ated ; but there arc others where the surface is less splonclenf; 
i^d where die crystal has llic /ppcaraiicc of being more perl*eetw 
ly formed, as well ais more C 0 il])act and more transparent. 

Having cut off the slice, alnnit tjie fiftieth of an inch thick, 
which formed the summit of a quadrangular prism, I found 
that it had^ly one axis of double refriu tion, and produced the* 
same set of coloured lings, with the siune anomalous tints, jis tlio 
apophyllite from 1‘^assa ; but upon removing a- .second slice ol“ 
the same size, it exliibited the bcaiiLiful ap]ieai'ancc shewn in 
Pig. 1. This figure, rcscimbling a tessellated pavement, is com- 
posed of four rectangles, RT, RV, VS, ST (Plate I. Fig. 1.), 
aurrounded by a l)order MROVNSPT, and having at its centre a 
rectangle abed, with its sides opjK>sitc to the angles of the (|uaih 
rangular prism. The lints depolarised by the four sc^uarcs,, 
were below the white (»f the first order, and that of‘ the cen- 
tral rectangle was imperceptible ; but in order to display the 
full beauty of die figure, and to ascei tain thc‘ chai-acter of its 
tints, I placed the slice upon a jilatc of siiljiliate of lime, which 
polarised a yellow of the second order, so tliat the lin(^ ]VIN co- 
incided with the principal axis of that crystal. ''Fhe brillianj 
yellow of the sulphate ofJinie was raised to a bright ri*d, by 
•its union with the tint of tV^e scpiares V S ol’ llu apojihyllite. 

and was de^iressed to^ii fine blue by the oppisile action of the 
tints in ;the squares RV and ST. '^I'Jie rectangle abed re- 
maincxl yellow, and the Ixirder MONP had the same tints as 
the adjacent rectangles. 

Some of'the pyramidal c’lystals are destitule ol’ the tessellated 
structure, while others exhibit iu*arly the same phenomena as 
those which we have described ; but owniig to the truncation of 
-the angles, the pattern has tlic appc‘aranc*c shewn in I'ig. 2. 
where the Ixirdcr shewn in Fig.*l. is completely wanting. By 
taking a succession of slices from the pyramids, we see tlio strue.- 
tures shewn in Figures r3, 4, aiid />, an^l we s-ometirncs obtain the 
appearance represented in Fig. 6, wJierc the central rectangle is 
wanting, and the tessehr are bounded by inxigular curves. 

If w'c place the slices ol’ a}x>pliyllite iqxin a divided apparatus, 
and cxp^ie them to a jiolariscd ray, it will be 1‘ouiid, that at a 
perpendicular incidence, ^tlie first slice, and the rectangle abed in 
subsequent slices, have no effect whatever in dej)olarising the in- 
f^ident light, but that ilicy acqift*e it by inclining the polarised 







Brewster on fhe Structure of ApophyUUe^ S 

tay, and have therefore one a./is and a circular system of rings 
round the axis of the prism. The rectangles RV, VT, on the 
utlier liand, will be found to depolarise a bluish white of the 
first order, wlieii the lines ItS or TV arc pariillel or perpendi- 
cular to llie ])lanc of priiiiilive polm’isatioii, but .'ill their tints 
vanish when tJie lines MN, OP conn* into that plyne, in the 
same manner as in plates ol‘ mica, and ail other crystals with 
two fixes. 

If‘ we incline the apophyilite in the direction IMN or OP^ 
when RS or 'PN are in the pllme ol‘ primitive ] 3 olaris.atii)n, the 
tint will gradually diminisli ; and at an angle of alnjut 17^’ 4 ' 
willi the axis of tlie ])risin, it will entirely vanish, as the refrac- 
ted ray now ])asses through one of* the poles of no-ixilarisalion. 
By increasing the ini'hnalion still farther, the tints recommence, 
blit with an opposite character, and the whole S([uare MONP is 
covc'ved with iin uniform positive tint, the iKmndarics of the four 
h'lrge rectangles and llie small ceiitrfiJ one being no longer seen, 
"^fhe cause of this singular result will be better understood from 
the following deductions, which the Jjrcceding cxjXTiments au-* 
thorise. 4 

1. The fi])ophyllites from Fassa aud ITto, have one axis of 

tlouble reliaction and polarisation, which is positive like that 
of (]iiartz. • 

2. The central rectangle abed of tlie tessellated a^phyllitc 
from Faroe, and the minute stripes of it formed by the lines 
m o n p ? 7 z, a c s, h d r, hfive likewa<>c one axis of double refrac- 
tion. 

3. The four rectangles R’^, RV, ST, SV, have tw'o axes of 
double refraction, the principal one of which is positive, and the 
inclination of the resultant axes is about 34”. 

4. The plane of the resultant lixes of the rectangles ST, RV, 
passes through their diagonals MN ; but the same plane in the 
rectangles RV, ST posses thfoughjDP. Hence it follows, 

5. That the four rectangles, even if* they were not separated 

by the portions with one axis, w^ould not form an uniform j)late, 
and that RV is the same as RT turned round 90 ” ; SV^ the 
same as RT turned round 180” ; and ST' the same as RT 
turned round 270”. • 

C. This singular construction has no Resemblance to that of 
macled or hemitrope crystals, for the four rectangles are por- 
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tlons of one crystal, whereas the conibinctl crystals which fornt 
a inaclcy J)l•escr^e each tJieir sej)arate loriii, and are merely two 
crystals mechanically united. 

T|icse conclusions enable us to explain tlie iiniiormity both in 
the colour and character of the tints, over the whole plate MNOB, 
when it is inciiiied more than 17'’ in l!u‘ ])lane MN. Be- 
yond this inciimilioru we observe the tints in U'J’, SV, without 
the p(jJes of ur~].olari, ation,and tlieix'fore they are j>ositi\e,or ha\e 
the s;m:e char.icler as the tints ]ifrodiieed by tlie reetane;!i‘ abed^ 
and the reclJajeai ])(jrtions that have only one axis; — that is, 
these tints will rise into liip;her orders when crossed with sul- 
phate of lime. In like manner, in the re(‘t angles B\' and ST, 
w'e ol)ser\e the tints in a plane |KT])eiuUcular to that of the n*- 
sultaTit axes; and as these will also rise to higher orders wlien 
crossed w ith sulphate ol' lime, the character ol‘ all the tints in 
the plate will be j)osili\e, and they will nearly have the sanu' in- 
tensity when the inclination ol‘ the plate exceeds hulf the ineiiiia- 
tion of tlie resultant axes. ' 

In examining the action of A})oi)hvllite in jilanes jx^i’pendicn- 
lar to the axis, I liad the atl\anta^’(‘ of Ncry lare;c p\raini(ls 
wliieli M.'fjor Petersen, to whom I liatl exhibited the precedini;' 
Ye.sults,* l>rought me I’roni the Faroe Islands in the autumn of 
A817 ; and from tin: iVee access which I have at all limes had 
to the cabinets of 7\lr Allan and Sir George Mackenzie, which 
are peculiarly rich in u])nph> ilitcs, I liavi: hecai cnahletl to ob- 
tain results of g'lvatei* ^vneralily and interc'sl. 

Through one ol’ tlu'se pyramidal crysials, which is ^licwn in 
Fig. 7, 1 o])servt:d the two images formed by double l ei’raclion, 
and I’ound that the jirlncipal axis was positi\e, and that the 
maximum deviation of the extfaordinary ray was much inferior 
to tliat of ]Mesotv])c. U})on transmitting polarised light through 
tw’o of the broadest faces, tljey aj^peared covered with i’ringc's, 
as shewn in J^'ig*. 7, those near the summit a h being bluiah-vwlcl 
and green IS h-ijclkriCy and lliose jjroduced at a greater ihickiies:^ 
being green and pinh. The fringes were bent at tlie meeting of 
pyi amidal planes, as sluwvii in the figure ; and, when llic 
'Wight was transmitted through the faces VBac, TSd/^, the same 
fringes appeared ; b&t the green and [)ink lints commenced at 
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Vt greater distance from the smiinit than fornierlj^ aldioiigh the 
thickness a b was now -0.09 of an inch, v iicn^jis a c was only 
0.02. In some (jf the pyramidal cry stals, I liaAx? found the * 
force of the axis in tin? planp of the lanilna) to he so weak as to 
be nearly /owr or five times less than in the ([uatirangular 
prisms ; and, in several of these last crystals, the maxiinuTn tint 
decidedly varies in different parts of the length of the prism, so as 
to ])roduce a succession of coloured ban^s at tlie same thickness. 

Of all the crystals which have one axis of double refraction, 
Apophyllite is the only oik* in wliicli the colour of the rings de^ 
viates from those of Newton’s scale. 'I’his deviation is very 
common, .and, indeed, almost universal, v/hen the rings are 
formed hy the joint action of two axes ; and hence it apj^eavs 
more than jirohable, lliat the single positi\'c axis of the Fassa 
apopliyllite is the resultant of two ecjual and rectangular nega^ 
tive axes lying in tlie ylane of the lamina? 

It api^ars ib)m the preceding ohscr vat ions, iljaf tlicre arc at 
least three different kinds of Ajiophjllitc, v/hich may be distin-r 
guislved irom one another hy physiciU c haracters of a very pal- 
pable kind f. 'Fhe tessellated stru<;tnre which is possAsecl by 
one of these kinds Is a property so singular and so distinctive, 
tliat I would pro])osc to mark it ])y lhe*imme of TcsscUtv. • 

The optical structure of apopliyllite, wliicli I have ]i|lr de-, , 
scribed, may be discovered without the aid ol‘ polarised in 

specimens of this mineral that are in the course of decomposition. ^ 
In a sjiecimcn of the 'N arioty called Albin, from the cabinet of 
Mr Brooke, I have observed, the .central rectangle in a slate 
of integrity and translucency, wliile all the surroiuiding portions 
had assumed a wliit^j opacity, from jvirtial disintegration. 

The interior conformation of Apophyllite ]n’e'«:cnls us with the 
now fact in crystallogfajiliy, that a regular cry, stalimo form arises 


• See Phil. Trans. 1818, p. 24 ». * * 

* We trust that some ahic analyst will be induced to examine the chemical 
composition of these dilTcrcnt substances. 

Since this paper was printed, I have learned from M. Rcuelius, that he has 
analyzed the Apophyllite of Uto ; and, as this distingni'^bed chemist has kindfj 
offered to undertake the analysis of the Tcsrekitcd^pophylJitcs from Faroe, we ^ 
expect to he able, in our next number, to publish thetpsults of his analysis, . 
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in some cases from the union of smaller crystals, whose homolou 
gous sides are not parallel to each other. The Abbe Hauy 
very ingeniously conjectured tliat the hexacdral Arragonito 
was a compound crystal of thii kind, consisting of four 
fhomboidal prisms ; and Malus has shewn that such a com- 
bination is quite compatible with its doubly refracting struc- 
ture. If Arragoiiitc had only one axis, as Malus believed, the 
mineralogical hypothesis would not have been at variance with 
the optical results ; but as I have elsewhere shewn * that Arra- 
gonite has two axes, and that their united action is not symme- 
trical round the axis of the prism, it follows that the hypothesis 
of Hauy is radically incompatible with the optical phenomena of 
Arragonite. 

Th('se remarks are equally applicable to every hypothesis re- 
specting the formation of Arragonite, in which a given line in one 
crystal, lying in the plane of its resultant axes, is not parallel to a 
line similarly situated in all the other crystals. In many Arra- 
gonites which I have examined, the hexaedral prism is composed 
of irregular jjortions, one set of which has the jdane of their re- 
sultant axes in a direction difterent from the other set ; bujt 
tliere was no appearance of a tcsscJIatcd structure, os will be seen 
from Figures 9 and 10,%vhere the shaded parts represent those 
portl|||ls );yhich have the plane of the axes in the direction AB, 
while the white parts have the plane of their axes in the direc- 
tion AC. 

In examining the optical phenomena of Sulphate of potash, I 
have discovered a singular tessellated structure, which may 
-throw considerable light upon that complicated crystalline form, 
the Bipyramidal Dodecahedron. My first experiments on this 
salt were made 'with rhomboidal prisms, whose angles were 114® 
and 66 which I found to have two axes of double refraction. 
Among other ciystals of sulphate of potash, I found hexaedral 
prisms and bipyramidal dode^ahedibns The former had only 
one axis, and I therefore expected that the bipyramidal crystal 
would have the^ same property. Upon cutting a plate, however. 

Sec PkiL Trans. 1818, p. 201, 202; — and the Journal of the Royal IwtUtvh 
kion, vol. iv. p. 112. « 

t Count Bournon makesahe primitive form of sulphate of potash the hipyromi- 
fyX dodecahedron. See bis (^atalogue^ &c. p. 181. 
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perpendicular to the axis, I was surprised to obsei-ve tlie tessel- 
lated structure shewn in Fig, 8, and to find that ISach of the six 
ecpiilateral triangles liad two axes of double refraction, of tlie 
same character and intensity as those wliich (xjcurred In the 
xhornboidal prism. The general tints in the triangles 
DOE, descended to zero by a scries of fringes at their junctions 
with the adjacent triangles, and the plane of' the resultant axis 
bisected each of iIk' angles at the centre of the hexagonal sec- 
tion. These facts put it beyond a doubt, that the bipyrami- 
dal dodecahedron was, in this case, neither derived from the 
rhomboid, which has always one axis of double refraction % 
nor was the primitive form of tlie crystal ; but was form- 
ed by some new process, wliich had not been recognised by mi- 
neralogists. The perfect similarity between the properties of 
the rhoniboidal prism and the bipyramidal crystal, suggested 
the idea that the latter might be composed of tlie former, in 
such a manner that each of* the opposite faces of the pyramid 
were the two sides of the prism. measuring tfic angle 

formed by these opjK)site f'aces, 1 found it to be 114^, the very 
same as the angle of* tlie rhomboidal, prism ; and, as l^^'iiad ob- 
served that these two forms were product of the some cry- 
stallization, and that the one was sometfuics united to the other, 
1 had no longer any doubt that this was tlie true origiriT of th€ 
bipyramidal dodecahedron of sulphate of poUish. 

A structure somewhat analogous to the one we have now de- 
scribed appears in the cruciform Hannotome,whicli Rome de Lisle 
.sup}X)ses to consist of two cojppressed dodecahedrons, crossing 
one another at riglit angles, so that their axes are coincident* 
Haiiy)- considers t^^is opinion as highly probable; but he at 
the same time remarks, that the cruciform variety may still be re- 
garded as a simple crystal. In order to determine this point, I 
formed two planes pei-peiidicular to the axis, and having exposed 
the crystal to polarised liglit* I was enabled not only to confirm 
the conjecture of Rome de Lisle, but also to ascertain the man- 
ner in wliich the mutual penetratioii of the crystals takes place. 

* Since the publication of my paper on the laws of Polarisation and Double Re- 
fraction, in the Phil. Trans, for 1818, I have ascertained that crystals whose pri- 
mitive form is the acute rhomboid, and the bipyramidal dodecahedron, have only 
one axis of double refraction. 

+ Traitt tie Mincralogie^ tom. iii. jj. 197. 
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The appearance exhibited by the cruciform harmotome is shewn 
in Fig. n, \^ere each of the compressed dodecahedrans is re- 
duced as it were to nothing at its axis, by two opposite grooves, 
in order to admit of a symmetrial combination. Now, it is quite 
obvious, that the only difference between this compound crystal 
of harmotome, .md the compound double pyramid of sulphate of 
potash, is, that the former is composed of two crystals, crossing 
one another at angles of 90 wdiereas the latter consists of three 
crystals, crossing one another at angles of 60^. The combined 
crystals of Harmotome, however, have not the remarkable pro^ 
perty of forming one of the simple primitive forms of crystals, 
as is done by the combined rhomboids of sulphate of potash. 

In various other crystals, I have observed phenomena that 
have some analogy with those which are the subject of this pa- 
per. In Nitre, they are very common, so as to exhibit two ad- 
jacent triangles turned round 30”; and^I liavc noticed a very 
remarkable appearance of the same kind in a specimen of sul- 
phate of lime from Montmartre, whi(‘h contained a film of the 
form of an oblique parallelogram turned round 25”, while all 
the films around it had suffered no change in the position of 
tJieir axes. 

The results which I liavenow endeavoiu’ed to explain, posses^ 
e coriridcrahle degree of interest in their optical relations. Their 
influence upon the dfK'trines of cryslalli/ation is very obvious, 
and the mineralogist will not scruple to admit, that, if the physi 
ology of mineral IxHlies shall ever attain the dignity of a seienec, 
its foundations must be laid iijK)n^,o])tical results, and its progress 
directed by the unerring light of* optical analysis. 

Edinbitugh, Jan. 29. 1819- 


Art. II. — On the Hyposulphurou^^ Add and its Compounds. 
By J. F. W. Herschel, Esq. F. Jl. S. &c. Communicated 
by the Author, 

T'hE experiments about to be described, were occasioned by 
ill^following accident. Having set aside, for a few days, a so- 
Jutiou of liydrogiiretteH sulphurct of lime, I was struck by ob- 
serving a bitterness A the liquid, when almost wliolly dccomrj, 
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posed and colourless, slniilar to that of sulphate of magnesia, 
which I could not amount for. 1 at first suspected the pre- 
sence of that salt, from ha\in<T fiossilily enii>loyed i\ ma$>i)esiiij|* 
limestone, or from some aceiijental sinirce, hut sci.ai satisfied 
myself to the contrary. The liquid had lost Us prt']je» ty of'pi^- 
t cipitating iron or copjier from their solutions in the state (/f sul^ 
plmrets, thoup;h it still gave a copious preeij/ilaie to die car- 
bonated alkalis, and oi‘ course retained lime in some r.trJc of 
union with an acid, \\lnch could not be eillsor the fjidplnrnc or 
svlphvroits^ neither of these forming soluble salts with lime- 
The inquiry now became highly interesting; the experiment? 
of Rcrthollet, as reportcnl by Dr Thomson in the ,2(1 \olume 
of his Chemistry ( Itli edition, p. 52), on the ’llecoiM})('sition (jf 
this identical solution by atmospheric exjjosiire, as well as thof,c 
of tlie latter eminent chemist himself on the similar comptJiind 
of ))otash (Chem. vol. i385), expressly witli a \iew to this 
point, ap]>caring deflnilKo as to the Ibi-matioii ()i‘ mere sulphate? 
under tlu'se circumstances ; while a few trials were siifllcieiit to 
establish marked distinctions belAveen ibc acid in (jiication, and 
any with which I was then accpialntcc^. 

Some time after, and wlien most of the experiments I have 
relate were made, and a great ])art of lli® |5resi'j]l essay writtei\ 
a friend pointed out to me the following ]'a-s^ig’e in the 5tiiJitlC" 
tion of the work alnn e mentioned : “ llesides the two aeid com- 
pounds of sulphur and oxygei:, v>c Iiave the fullest evidence of 
the existence of a third, c(^m{K)se(l of one alf)m sulphur -f- one 
at (nil oxygen, or of snlpliur 100-1-50 oxygen by v/eight, to 
which the name of Ilyposulphurous Acid m.'?y be given. Thisi 
acid has not hitherto lu^en ontaiiK^l in a sqiarate sUile, but can 
be readily enough obtained uniU'd to bases.” I immedi;j1cly 
procured the (‘diti on in questi{)n,*ln;t found little hirthcr ^atis 
faction. The distinctive characlc'rs of liie acid, wlucli .*re very 
piHuiliar, are not irumtioned j iwid o»ly oik' <»r two of llic hyj o- 
siilphitc’s described in a \erv general and iiTga'ilect i\»iiiiner, 
while the reader is referred to u paper l)y (hiv laissac, in the 
85lh volume of the Annales de (liiinie, whieli i Jiave not yet 
been able to procure; but, from the known ao uvacy of Dr T. 
as a compiler, I have little donhl he has ('xTracled all (hat is com 
fained on the subject in ih.e Iv eixh clicjiii-t^ piorccir. Oa- this 
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account, then, and because the composition Ussigned there to the 
acid (tliough sufficiently probable a prityri^ and correct in point 
of fact, as will soon appear), is supported by no experiment ad- 
duced, I may yet venture to hop^ that the following experiments, 
imperfect as they are, being made in the absence of most of the 
conveniences for chemical research, may possess some novelty as 
well as interest. Even to have verified a known fact, by indejxin- 
dent observation, is something, as it gives an air of reality, and a 
body to science : but such is the nature of chemistry, that it is 
next to impossible to jmrsuc an independent train of investiga- 
tion, without encountering some novelty worthy to be recorded. 

The Hyposulphurous Acid (wdiich seems to me a better epithet 
than the Sulpho-Sulphurous, by which I had proposed originally 
to designate it,) not appearing capable of a separate existence, 
or, at least, not being procqrable in that state in any quantity, 
or without great difficulty, its charac*ters can only he ascertained 
by examining its combinations with bases. Some of the princi- 
pal of these are as follow. 

They arc (with one or tw^o exceptions) easily soluble in wa- 
ter, and their solutions liave usually cither an intensely bitter, 
or an intensely s^vcct taste. 

When heated to a*" degree below redness, they arc dcconi- ' 
posSt’,^ and, while sulphur separates, a sulphite, or, in some in- 
stances, a sulj)luiret, of the base remains; in which latter case, 
the sulphur separated is in the stale of* sulphurous acid. Hence 
they are for the most part inflammable in the open air. The 
action of nitric acid, or a stream of chlorine passed tlirough 
their solutions, converts them into sulphates, separating, at the 
same time, a quantity of sulphur and iree sul]Auric acid. 

The hyposulphites and tlieir solutions are decomposed by all 
the other acids except the carlxiiiic (and perhaps one or two 
more of the less powerful ones), especially when heated with 
them. Sulphurous acid is diseng^Qd (though not immediately), 
and sulphur precipitates. 

They precipitate lead from its solutions in a white powder^ 
^hich is hyposulphite of lead, 

h Oxynitrate of silver, and nitrate of mercury, dropped in ex- 
cess into a dilute solution of any hyposulphite, precipitate their 
^spective metals in the state of sulphurets. The phenomena of 
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this precipitation, which, in the case of silver, are very curious 
will be detailed hereafter. Nitrate of bismuth, when heated 
(but not otherwiife) undergoes the same change ; while solutiubf 
of manganese, iron, zinc, copper^ tin, suffer no such precipitation. 

’ ^ One of the most singular characters of the hyposulphites, j* 
-the property their solutions possess of dissolving muriate of silver, 
and retaining it in considerable quantity in jiennanent solution. 

1 shall now proceed to describe the salts I have succeeded in 
forming, beginning with that of hme, as being the most readily 
obtained in a state of perfect purity, and therefore best adapted to 
afford a knowledge, by its analysis, of the composition of its acid. 

Hyposnlphite of' lime may he formed by exposing the hydro- 
guretted sulpliuret of that alkali in a flat vessel for ten or twelve 
days to the air, and in this mamicr it was also obtained in an 
experiment described by Dr Thomson. As this mode of proceed- 
ing is, however, very tedious and inconvenient, I soon began to 
look out for more expeditious, as well as more jiroduclive processes.;,^ 

When sul})hite of lime is boiled with sulphur in a large quan- ^ 
lity of water for a considerable time, the liyposulphite is formed, 
but usually in small quantity. Thi§ process, however, 4 suc- 
ceeds more certainly, and yields a large^r product with some of 
nhe other bases than with lime* But, wlwii sulphur is present- 
ed in sufficient abundance in a nascent state, to a sulphi tdTtE o** 
nascent, the circumstances would seem particularly iavourablc 
to the union of the sulphurous acid with an additional dose of 
sulphur ; and, on trial, I found it the readiest mode of obtain- 
ing the salt in question. But before I describe the process I 
employed for this purpose, it will be necessary to say a few 
words on the combination of sulphur with lime. 

If three parts of slaked lime, and one part sul})bur, be boiled 
for an hour with twenty parts water, and the liquid decanted 
while yet hot from the undissolved jiortion, into bottles exactly 
full and stopped, a few d^li«aie bundles of orange-coloured 
crystals, of a plumose or acicular form, are deposited after some 
days standing ; and on emptying the bottles into a flat vessel, 
a small quantity more forms immediately. If, on the other 
Jiand, the solution be allowed to cool, and remain for some 
hours in contact witli the sediment, a votj copious formation 
of them takes place tlxroughout its whole, substance^ bristling* 
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over its surface, and even lianging down fmm that of the liquid. 
These crystals, which I do not find describedvin aiiy of the 
usiijil works, are easily separated, by washing, from tlie greater 
part of the impurities in which ^icy are foriyied, though a por- 
tion adheres obstinately. They cannot bo dried in contact with 
air, without immediate decomjxisifion, but, by subjecting tliem . 
under an exhausted receiver,* to the absorbent powxr of a large 
surface of sulphuric acid, they may be obtained free from ad- 
hering moisture, after which they are permanent in a dry atmo- 
sphere. They arc very sparingly soluble in cold water. Jiy 
keeping a large excess of them in that liquid for a month, be- 
tween the temperatures 32® and 45® F., with frequent agitation, 
their solution had no higher specific gravity than 1.0105 ; it 
had a wine-yellow colour, and an acrid, bitter and sulphureous 
taste. Hot water dissolves a much larger portion, which it does 
Hot deposit on cooling, unless lime or some other body in fine 
(^powder be added. Their figure, when slowly ibrincd, (liy keep- 
ing a portion of their solution formed by heat, but allowed to 
grow quite cold, on lime for a month,) is that of hexangular 
plates, witli two of their sides longer than the rest ; or, which 
comes to tlic same, qiiadrilalcral prisms somewhat elongatecl, 
and terminated by diedral summits. 

not able to procure this substance in any quantity iu 
n state' of sufficient })urlly for exact analysis, so that the fi)llow- 
ing must l^e regarded as only a])proximative, and to be correct- 
ed by tlie theory of definite projKjrtions. 

43 grains, decomjxjsed by dilute muriatic acid, ga'ic 32.72 
cwirbonate, answering to 18.43 lime, or 42.88 per cent. Sui- 
phuretted hydrogen was dcvclo])cd, and a quantity of sulphur 
■rteparated, which, after fusion, weighed 5.35 grains (12.44 per 
cent.). Now, 42.88 lime, if united to sulphur in the projKWtion 
expressed by tjie formula 2L S, would require 12.08 of that 
Siubstance. , » 


* This beautiful disco>erj of Mr I.cfilic, promises to be of extreme uti]it 3 ' in 
r^perimentiil chemistry. I have had occasion to experience its efficacy, in esti- 
mating tlie total saline contents of mineral waters by evaporating them in a frozen 
aviate, and have satisfied myself, by comparative experiments, tljat no portion of 
the solid mat?cr is lost — aif inestimable advantage, which enables ns to operate 
4 n o’.ir.ces w iih as mufti exactness as on as many quarts in the usual way. 
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40 grains, in a state of purity, were ignited in a glass 
lube blown intg a bulb and coated, the extremity being plunged 
under mercury. *A copious evolution of sulplui retted hydrogen, 
in great purity took place oa tjic first impression of tlic he^at, 

• wliicli, reduced to thg||||inperature 32°, and pressure 30 inches 
^at perfect dryness, dpBled 2643 grain measures, or 4.09 grains 
(10.21 per cent.) taking 1.1912 for die specific gravity of this 


gas, and 


for that of dry atmospherie air. 

i 09^44 


This quantity 


contains 9.57 sulphur, and 0.64 hydrogen. The tube weighed, 
well ivasli^^n^ out with muriatic acid and dried, lost 23.7 ^ains 
(59.25 pci^^tSBnt.), which is the weight of the residue ; while, in 
another exjici iment, 15 grains of the crystals left 8.99, or 60.00 
per cent. This residue was of a pinkish white colour, and retained 
exactly the shape of the crystals. Abundance of water distilled 
over. These results give, for the ultimate conijxinent parts. 


Lime, 42.9 

Suli)hiir, 26.0 viz. 9.57 in the sulphuretted hyd. -f 16.39 in 
Hydrogen, 0.6 residue after ignition. 


30.5 water and loss. 


100.0 


Now, if we ciileulate on tlie atomic composition of the sub- 
+itance, as l)eiiig 2L-f (2 S + II) neglecting its water of crystaUi- 
Kation, Ave sludl find these 69-5 parts to consist of 


Lime, 43.92 
Sulphur, 24.75 
Hydrogen,^ 0.83 


I : i25.58 bisulphurettcd hydrogen. 


69.50 


With regard to llie water,# as iUwas not actually collected^ 
the estimation 30.5 per cent, may l)e somewhat erroneous. Were 
it 28.75 per cent, it would exactly agree ivith 4 atoms ivater 
(4 W.) ; and the difficulty of procuring the crystals in any de- 
finite slate as to dryness or integrity of composition, admits an 
error to even a larger extent. Calculating the compositionjj 
then, from the formula 2L+(2 S-t-H)+4W, we have 
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Liine, 4S.04 

Bisulphuretted ) gg gj (^ 25.37 sulphur+0.8« hydrogen) 
hydrogen, } ^ 

Wa^er, 28.76 

100.00 

One half the sulphur contained in the crystals is therefore 
12.68 ; and, as this coincides very nearly with the 12.44 dis- 
engaged by muriatic acid in the first experiment, we arc autho- 
rised to conclude, that the other half would precisely saturate 
the hydrogen present, if in the state of sulphuretted h^^rogen. 

When sulphurous acid is ground with these crystSw in a mor- 
tar, its smell disappears ; and when filtered, it is found to lie a 
Bolution of hyposulphite of lime. The same result is obtained 
when a current of sulphurous acid gas is passed through any 
lixivium formed by boiling lime with sulphur, or through the 
hydrosulphiiret. The whole of the sulphurous acid is converted 
into hyposulphurous; and when the latter metluKl is employed, 
pure sulphur, unmixcd'with an atom of sulphite of lime, is pre- 
cipitated, while the liyposulphite remains in solution. 

When this solution is boiled down to a certain degree of con- 
centration, it Ix^gins tw be ra])idly dc'composcd, and sulphur and 
sSIl^tc of lime sc*parate in such abundance, that nothing is 
gained by continuing tne^ ebullition. (These may be again unit- 
ed into hyposulpliite by digestion in a large quantity of water.) 
If wc w'ould obtain the salt in crystals, the solution must lie far- 
ther evaporated at a tempcT^tture not exceeding 130^, or at mowt 
140° F. Filtered while hot, it then yields, on c(x>ling, large 
and exceedingly beautiful cry.stals, which affect a great varie- 
ty of very complicated forms The most common, however, is 
the hcxangular prism, wh4fe •sides are inclined to each other at 
angles of 141° 39', 110° 45', and 107® 36', and two of whose 
sides arc usually much smaller tban the others. These crystals 
have a natural joint or cleavage, parallel to the aiiis, and the 
two smaller sides (or dividing the larger angle of the prism) as 
pellet and well defined as that of any crystallized mineral ; Iie- 
'ridcs which, indicatiobs of natural joints, parallel to the two 
other sides, may be detected. They are doubly refractivi?, tlie 
indices for the tw8 refractions being respectively about 1.683, 
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and 1.6^. When a beam of polarized light is transmitted 
nearly at right angles, through a plate of this salt, bounded on 
either side by the. principal natural joint, and analysed at ita 
egress by a prism of Iceland spar, in tlie usual manner, a set of 
, coloured fringes is seen, whose “elliptic figure, as Dr Brewster 
has shown in liis elaborate researches on this subject, indicates 
the existence of more than one polarizing axis in the crystal. 

Hyposulphite of lime is very soluble in water, that fluid, at 
87® F., being capable of dissolving nearly itS own weight, during 
which the thermometer falls to 31®. The specific gravity of a 
solution, saturated at 50®, is 1.300; and when the. specific gra- 
vity is 1.114371 at 60®, the solution contains 0.2031 of its 
weight. Its crystals are not altered by exposure to air of the 
usual degree otimoisture ; but, when dried by sulphuric acid In 
T»ar?/o, or at 100® F. in tlie air, they become covered with a 
white crust, like phosphate of soda, wliich destroys their lustre, 
without impairing their fij^urc. They arc insoluble in alcohol 
oi* 0.82344, which also precii tates t' em in spicula[?, from their 
solution in water. * 

In order to attain a knowledge of th^‘ coni))()sition of this* &alt, 

I made the following* ..{xainK^^Us. 

1454.75 grains of the c^'^‘?la '!•".( salt^^ caref ^ dried in a 
Aery moderate terr^vrature, were Jj* ' i di died AvaJ:o 5 .*'*^ 

The weight of the solution so ^ i'odue^'d (wJ”'-*. * shall catt, Tor 
distinelion‘’s sake, the standard .siiln C3*i5.62 grains, 

so tliat every hundred grains conlainet^ 22.8 ‘2 of the crystals. 

600 grains of this solution, containing 13^,. 12 f tlie crystals, 
were preci})itatcd witli carbonate ammonia, adding, at the same 
time, some of the pure alkali, to absorb a slight excess of carbo- 
nic acid, which prevents* the precipitate adhering to the vessels. 
Collected with extreme care and no Joss, and gently ignited, the 
carbonate of lime weighed 53.01, (or 38.66 per cent., equivalent 
to 21.77 lime). 100 grains of the crystals themselves, from the 
same parcel, gavt, by a siiifilar process, 38.65 carbonate, or 
21.765lime. 

130 grains of the same parcel of crystals, decomposed by 
heat ill a small retort over a powerful Argand lamp, underwent 
a partial fusion into a white opake cream ; ^ter which, die de- 
composition wais indicated by sulphur separating and attaching^ 



JJIr Hcrsdicl oti dlic li^josulphurous Add. 

itself to iJic upper part '-oC. the vessel. Mc3^iVt*lule, water distill- 
ed o\ er, smelling slightly of ^dphurelted hydrog^, and tender- 
ed tiirhid by & minute quantity of sulphur. Jt M^eighcd 49.8 
(G8.8 per cent.) ; but this is undoubtedly ,sniall, the heat of 
a lamp bein^lmot strong "enough to c\p^ all tlic water, a l ull c 
ignition being requisite for that purjxjsc. The retort was now 
washed^ut with hot irUiriatic ajid, which caused a c<^ous dis- 
engagement of sulpliLimwyacid, and 1S.<J1 grains of sulphur 
were collected on the filter, including 0.05 obtained by evapo- 
rating the distilled fluid, anil tJnit attached to the neck and 
vault of the retort, wliich was clearly washed out by the add. 
This sulphur awouiits to 12.04 j)er cent., and, as we shall pre- 
sently see, is almost exactly half what the salt contains, the 
other haU' escaping in t\ie slate of sul]>hurous acid. The muri- 
atic solution, ])Tecip\tated by cavlxinate of ammonia, gave 50.18 
carbonate (?f lime (;38.3S carbonate, or 521.72 lime })er ceul.). 

To determine more exiictly the qiduility of water, 100 grains 
careiiilly dried, ^\ere brought to full ignition in a closely cover- 
ed ])latiiia crucible, and lost 54.05, of uliich, by the last expcj'i- 
ment, 12.04 were sLiljmur. Hence tlie ualer amounted to 42.01. 
Sulphite ofJiiiic rciiiaiue;]. 

'Fo determine the^jisaiuity of acid, and its com}K)sition, 100 
of the standard solution, diluted in 4000 graitis of water, 
were ih'st preeipltaled by a large excess of jnire erystalli/etl oxy- 
iiitrate ol' silver, and 22.45 grains of thoroughly dried sulj)hurel 
of silver were collected. In a second ex))evimcnt, 22.87 grains 
were obtained. Taking llie mean, 100 j;arts of buiplmivt of 
silver so obtained, answer to tOl.88 of the crystallized hyposul- 
phite. In both experiments, the filtered liquid, freed from its 
excels of silver by muriate of ammonia*, gave a copious precipi- 
tate oi‘ sulphate on the addilion qf a solution of muriate of bary-^ 
la, maj'king the production of sulphuric acid in this process. 

500 grains of* the staiid^anl solution were now dccomjxjsed by 
nitrate of lead, in large excess.* The precipitate, tlioroughly 
washed thrice by subsidence, tlien washed and drained severjil 
^times alternately on a filter, and dried six hours on hgt sand^ 
anioimlctl to 185.91 grains hyjwsuiphlte of lead. The washings, 
which were considerably voluminous, were now treated with ex- 
cess of oxy nitrate Of silver, the hyposulpliite of lead though nearly 
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insoluble) not beings absolutely so, and 2.61 grains sulphate of 
silver were thus collected. Now, the hyposulphurous acid con- 
tained in 2.66 grains of the crystallized salt, would, by the lanst 
experiment, have afforded thi^ quantity, which amount musf 
therefore be deducted from the 114.27 grains^resent in SQO 
^grains of the standard solution, leaving 111.61, to which the 
predpifatc obtained is equivalent. Hence, 100 parts crystal- 
lized hyposulpliite of lime, are equiv^ll^t to 121.77 parts hyposul- 
phite of lead. But these have beeii shown to contain 21.75 lime, 
taking a mean of the three foregoing estimations ; and from these 
data, without knowing the composition of flic precipitate (from 
tlie fact tliat the liquid, neutral before precipitation, continues 
so after), we may deduce at once the composition and weight of 
the acid ; for, the number representing lime being L=35.5, 
while that of litharge is Z=139.5, ifre have, supposing x the 
number of die acid, 

Zq-a: 121.77 
L 2r75 

wlicncc, 




ibr the number representing hyposiflphiirous acid, an^., 

21.75 . . . 

,rX =36.32 for the quantity of it united with the lime of 

the hyposulphite. Thus our result will be, from experiment alone. 
Lime, - - 21.75 

Ilyposulphurouii acid,iB6.32 
Water, - 42.01 

100.08 

But, as the acid is evidently a definite compound of sulphur 
and ox 3 ^en, and it is impossible the above experiments c^n err so 
widely as 1 per cent., we are^iPthori^d to take 60 for the value 
of jc, (which an infinitely less error in the analysis would ^vc it,) and 
the only atomic compounds we can form to produce this number, 
bcing2S+20=r40+ 20=:60, and 8 + 4 6=20 +40 =60, the lat- 
ter of which is excluded by all the characters of the compounds in 
question; we have 28 +20* or 2(8+0) for tlie composition of 
the acid in this state of union with bases, that is, two atoms of acid 
VOL. 1. NO. I. JUNE 1819. 
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to one of base, the acid being composed of oxygen and sulpliur, 
atom to atom. If, now, we calculate tlte coiuposition of iIr> 
salt from the fgnnula 

L+2.(S+0)+6W 

find, 

L=35.601 Lime, 21.71 

«. (S+O)=(i0.00 And, 

or per cent. ] Water, 41 .58 

103.46 J [ 100.00 

which agrees almost precisely with that deduced solely from ex- 
periment. 

It will now be observ^ed, that tlie same resulL might be im- 
mediately derived from the decoin^.-osition of tlie burnt salt, by 
muriatic acid : for, since one half of tlie sulphur remains, and 
tlie otlicr is driven off in sulphurous acid ; the oxygen pri^sent in 
the Iiyposulphurous acid must be precisely sufficient to bring one 
half its sulphur to that state, and wc ought tlieref’ore to have 
S-|-(S+20) or 2(S4-0)J for the formula represciiling it. Hut 
the loss of weight in yulphnrous at‘id, not having been asivr- 
tained, w e had no direc]: evidence that the w/iolc of tlie lime w'as 
there in tlie state of sijphite. 

decomposition of the oxynitrate of silver is now readily 
explained. Denoting the atom of oxide of silver by j-fO, and 
that of nitric acid by N, we have, for the atoms present before 
the decomposition, 

I L+2(S+6) |.+ |n+(*+0) } 

which Is groujie themselves thus, 

•| L+N j- -|j(S+^)^+(S+30) 

that is, one atom nitrate of lime, one of sulpliuret of silver, and 
one of free sulphuric acid, Tl^s is confirmed by tlie experi- 
ments above related ; for although the quantity of standard so- 
lution operated on in those experiments, ought to have given 
23.6 instead of 22.37 or 22.45 grains of sulpliuret, taking ,y at 
186, the coincidence is quite near enough, considering the Hiuall 
quantity ojierated on, to establish this point. The prtxluction of 
free sulphuric acid bbserved in those experiment . is additional 
and conclusive evidence. ’’ 
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I shall now proceed to describe some other compoiinds of the 
liyposulphurous acid. 

Hyposulphilt of Potash. — This salt is readily prepared either 
by preeijn taring that of lime by the carbonated alkali, or imme- 
diately decomposing hydrosulphuret or hydrogiirettcd sulphiffer 
of potasli by sulphurous acid, and evaporating to a pellicle. It 
then crystallizes into a confused mass of spiculae. It has a 
penetrating taste like nitre, succeeded bji-bitterness, and is very 
deliquescent, the dcliquiated salt crystallizing in fine needles by 
a slight diminution of* temjx>rature. By the fu;tion of a gradu- 
ated heat, it boils down to a dry white mass, then takes fire, 
and bums much like a piece of riiuler, but with a weak blue 
flame. It dissolves muriate of silver, even when very dilute, 
with great readiness- This salt is formed when the hydrogu- 
retted sulphiiret of potash is decomposed by atniosj)heric expo- 
sure, though Dr Thor® son concludes, from his own experience, 
that it is only the sulphate which is so produced ; probably he 
tested his liquid witli solutions of lead and baryta, which in this 
case are ambiguous. 

Ifijposulphltc of Soda — may be formed in precisely the same 
manner. It crystallizes on cooling, when evaporatexl to a sy- 
rup, in silky tufts radiating from centre^i which at length extend- 
through the wiiole liquid, and become almost solid. By th5 ac^ 
tion of sulphuric acid in vacuo^ it effloresces, but in the open air 
is extremely deliquescent. Its taste is intensely bitter and 
nauseous. Heated, it fifst undergoes the watery fusion, then 
dries into k white mass, and aUlength takes fire, burning with a 
vivid deflagration, and a bright yellow flame. It is totally in- 
soluble in alcohlbj of .0.82344, which preciptates it from its so- 
lutions in a thick syrup. Muriate of silver, newly precipitated, 
dissolves in this salt, when m a somewhat concentrated solution, 
in large quantity, and almost as readily as sugar in water. 

Hyj)oSulphite ofAmmonicC — ^THis salt is not easily procured 
in regular crystals. When much concentrated it cools into a 
confused pappy mass of very minute spicula\ Its taste is bit- 
iiigly pungent, succeeded by a disgusting bitterness. Heated, 
it burns with a weak flame, and evaporates entirely. It does 
not appear to possess any remarkable properties. I made sc^e 
attempts to^^aJyse it, but the difficulty of procuring it in a A?- 



90 Mr Herschel on, tlte Hyposuiphuraus Acid. 

finite state* as to drjiiess, rencjer^d them unavailing. In a dry 
state it would be composed of 1 atom ammonia =21.654-9 . atoms 
acid =60. . 

HyposvipMte Baryta. — This^alt pieciptali^ copiously when 

' muriate of baryta is poure4i«to a solution, not very dilute, of hy- 
posulphite of lime. The precipitate thus obtained from 500 grains * 
of the standard solution, amoUntdd^^^ after thorougli washing, to 
101.99 grains ; whilo^calculating on the supposition of its being 
anhydrous, and composed of B 4- 9 . (S + O) it should have 
been 109.76 : The difference, 0.84 is attributable partly to the 
unavoidable use of the filter, and partly to the solubility of the 
precipitate, which, though small, is perceptible. The salt so ob- 
tained is a white, brilliant, scaly }X)wdcr, which is soluble in di- 
lute muriatic acid, without the evolution of sulphur, and conse- 
quently without decomposition. It would not dissolve in 2000 
parts water ; but, however often it is washed with that liquid, 
the washings continue to strike a deep brown4)lack, with nitrate 
of mercury. When the solutions from which it is to be preci- 
pitated are mixed in a somewhat dilute state, as in the case of a 
solution containing hyposulphite of lime, some minutes elapse 
liefore any precipitation or cloudiness commences ; small cry- 
. stalline grains then form, which are speedily followed, on brisk 
'agitation, by a copious separation of the barytic salt. When 
heated on a platina foil, it is thrown into a singular agitation, 
and seems enveloped in a kind of fog, caused by its own dust 
thrown up in an infinite num])er of minute explosions. It take*? 
fire at a very low heat, and sulphur burns off. 

Hxfpomilpliite Strontia. — When muriate of strontia is 

poured intcj hyposulphite of lime, no precipitate falls ; and this- 
is, in consequence, a sol able salt. I prepared it by passing a 
current of sulphurous acid gas thff)ugh a solution of hydrogu- 
retted sulphurct of strontia, and evaporating. It does not suf. 
fer partial decomposition, dike hypasulphitc of lime, during 
this process, or in a very slight degree.- It crystallizes, on 
cooling, in' flat rhombs, having tlie plain angles of their more 
extended surfaces about 64® 45' and 115® 15', but whose solid 
form is that of an oblique parallebpiped, whose sides are in- 
clined to each other at angles of about 76® 30^ 96® 45', and 
97® J8'. It is doul5y refractive ; a thin rhomb down on 
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a Tninute. object under a microscope separates the two pencils in’ 
the direction of its Ipnger diagonal. This salt has a great ten- 
dency to form«macled or hemitrope crystals, being interrupted 
parallelopipedsj <x)mpo8ed of tyo of those above described, joined 
by the edges of 97® 13% so as to haye their adjacent faces on 
exact level ; and, when "this is the case^ they separate readily at 
the juncture, the fracture. being a perfect and highly polished 
plane. This tendency to form hemitrojie crystals I have ob- 
served in other salts. In nitre, it is even rare to meet with an 
hexagon free from this inversion of structure, which is ’not di^ 
coverable on external inspection, but manifests itself by certain 
oj)tical phaenomena of extraordinary splendour, which I shall 
tiikc some future opportunity to describe, and which may possi- 
bly indicate some yet unnoticed property of polarized light. 

This salt is soluble in about 4 times its weight of cold water 
(46") and IJ of hot. Its taste is purely bitter. It is insoluble 
in alcohol, unless very Sikite, and is in consequence precipitated 
by it from solution in water, in scaly crystals. Like the rest 
of the hyposiil])hitcs, it readily dissolfcs muriate of silver, and 
alcoliol precipitates the solutioh in q, sweet syrup. Heated, it 
whitens without losing its figure, and burns with a very faint 
flame. , • 

Hyposulphite of Magnesia . — This salt may l)e formed '\5er3r 
readily by boiling a solution of sulphite of magnesia with flow- 
ers of sulphur. It is intensely bitter, but, though very soluble 
in water, a])parently not delicjucscent. Being much more so- 
luble in hot than in cold water, ^it readily crystallizes in cool- 
ing. Laid on a hot iron, it burns with a wcak^bJuc flame, but 
is incapable of maintaining the combustion per se. Heated in 
the flame of a blowpipe, it swrfls into a fungous mass, by the 
escape of sulphur, just as bora:!f docs by that of water. Pure 
magnesia remains soluble slo'^ly and silently in acids* 

Hyposulphite Alumina.--^ sliguld pass over this salt, which 
I ‘endeavoured to insulate in various ways without success, but 
for a fact of some moment observed in tlie attempt. The mode 
which seemed to promise best, was to precipitate hyposulphite of 
lime by oxalate of alumina ; but, to my great surprise, qn mix- 
ing tlie two solutions, though perfectly neutral, not the slightest 
cloud was {Induced. This singular suspAision of one , pf the 
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fHixOigeat chemical affinities, has not, to the best of mj know- 
ledge, been noticed." It is not peculiar to the hyposulphite ; 
the muriate, nitrate, and, I presume, any other salt of lime, 
may be substituted with the sajne success. When citrate of 
« Jilpmina is used, a predpitation takes place, but it is not abun- 
dant, and a portion of both the undecompo^ salts remains in 
solution. Sulphate of alumina concentrated precipitates it much 
more copiously ; but here, again, some of both salts remains 
undccomposed. This latter precipitant would probably, how- 
ever, a satisfactory result with the hyposulphite of strontia ; 
but my sUxik of that salt being very small, I had no opportuni- 
ty of making the trial properly. When sulphate of alumina is 
boiled witli sulphur, the solution gives up nearly all its saline 
contents, but evaiporated, leaves small gritty grains, of no de- 
terminate form. 

Hyposulphite qf Iron, — Bertliollet, in a memoir communicated 
tp the French Academy in 1789, has shown that, when iron is 
subjected to the action of sulphurous acid, the acid is decom- 
posed, and a sulphite formed “ avec lequel le soufre degagd A 
assez d’affinite pour sc teiiii: en dissolution.” The feet is, that a 
true hyposulphite is for,mcd, precipitating nitrates of silver and 
mercury in sulphurets,fc,&c. 

^ When sulphurous acid is poured on newly precipitated car- 
bonate of iron, a deep red-brown solution is slowly formed. 
When heated per se, this undergoes decomposition, but if boil- 
ed on sulphur, the whole forms hyposulphite of iron. Its taste 
is strongly ferruginous, it is^nearly cx>iourIess, and precipitates 
ferro-cyanate of pcjitash white. When concentrated by evapora- 
tion, it does not crystallize, but settles into a glutinous mass of 
a dirty white colour, not unlik# glazier’s putty. This salt may 
likewise be formed by boiling Ityposulphite of lime on carbonate 
of iron, a portion of the carbonate being at the same time con- 
verted into sulphuret. The^thcory of tliis will be more obvious 
when we have become acquainted wifh 

Hyposidphitt of Copper, — Sulphurous acid, according to Ber- 
thoUet, has no action on metallic copper. Whed digested, how- 
eve^ on carbonate of copper, either cold or assisted by heat, the 
Ca^natc being in excess, I have observed that a blue solution 
kformed with effervescence, liaving every character of a siil- 
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phate, while a beautiful orange-red powder reimunjs behind, 
which, digested with an additional quantity of acid, is merelj 
hei^tened in its colour by the decomposition of tlie carbonate it 
contained. It is therefore obvious that the oxide is decom- 
posed, being partly converted into the orange or protoxid^ 
while the disengaged oxygen converts part of the sulphurous 
into sul}Jiuric acid. Thus, c denoting copper, S sulphur, arid 
O oxygen, we have (the carbonic acid escaping as fast as disen- 
g««ed), ^ 

S.(f + 0) + 2.{S + 20) 

= {(2c+0) + (? + 20)} + (S + 30) 

tliat is, two atoms of sulpliurous acid disengage the carbonic 
from, ^o of the carbonate, producing one atom of sulphite of 
protoxide, and generating one of sulphuric acid, which, in its 
turn expelling the acid from one more atom of the carbonate, 
unites with its base, fcA'iniog sulphate of peroxide. Whether 
this lie any thing like the true statement of the changes, the fol- 
lowing first approximation to an analyijis of the red powder will 
tend to show. 14.1 grains were gently ignited, in a small retort 
of glass tul)c ; sulphurous acid was disengaged in abuiidancc, 
which was received over mercury, and its purity ascertained. 
Scarcely any perceptible dew was disengaged, and the loss of 
weight W'as 5.2 grains, assisting in part ol‘ a very small quanti- 
ty of the powder itself, carried over by the succes.sive slight ex- 
plosions witli whicli it was decomjx)sed. Orange oxide of cop- 
per remained in the retort. The above composition would re- 
quire 4.34 grains to be thus spelled ; but, as I said before, I 
do not give this as an exact analysis. 

It should appear, tliat sulphurous acid is incapable of 

combining with the peroxide of i^ipper, and that what is usually 
stated as to its forming super and sub salts witli that oxide, re- 
quires re-exainination. When tlie sulphited protoxide above 
described is boiled with sulphur, sulphate is formed, sulphurous 
acid disengaged, and a black powder, consisting probably of sul- 
phuret, remains behind ; but no distinct ti*ace of hyposulphu- 
rous acid could be found. Copper, tlieii, seems to form an ex- 
ception to the production of a hyposulphite by this mode of 
operating. • 
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The hyposulphite of copper may, however, he foitdi^ by 
'.^gesting hyposulphite of lime on carboiULte of copper, or by 
mixing sulphate of copper with hyposulphites pf lime, potash, 
&e. not, indeed, in a state of punty, but suiHdently so to ascer- 
its more obvious properties- It is colourless, of an intense- 
ly sweet taste, follpwei by a mawkish sweetness like liquorice-^ 
root, but %ith no metallic lIa:\^our. It is not decomposed by 
ammonia, nor turned blue by an excess of that alkali, provided 
tlie air be carefully excluded, though a minute or two’s exposure 
gives it that colour. The copper in this salt is therefore in tlie 
state of protoxide. 

Hyposulphite of VAm.—K portion of this salt, mixed with 
sulpliate, is formed when metallic zinc is acted on by sulphumus 
acid. The solution precipitates silver in the metallic but 

mercury in that of a sulphuret. 

remains in solution when that 
c)f lime is precipitated by sulphate oi‘ mkngancsc. 

Hyposulphite of Muriate of tin occasions no precipitate 
in the solution of an alkaline hyposulphite. When a jriecc of clean 
tinfoil is kept some days in sulphurous acid, it becomes brown 
and semitransparent, while the liquid almost coagulates with the 
^quantity of oxide depcjgiteil. If now examined, however, it ex- 
. hibits but faint traces of the hyposulphurous acid. 

Hyposulphite of Lead . — When a solution of nitrate of lead is 
gradually added to a neutral hyposulphite, a white precipitate 
falls, wliose first portions are re-dissolved by agitation, forming, 
probably, a double salt with that in solution ; for the liyposul- 
phite of lead is very sparingly* soluble, requiring not less than 
Q^866^|^ts of water to prevent its precipitation. When hypo- 
of ammonia is used and precipitated at a raised temperar- 
ture, tills re-dissolution takes place^ to a pretty considerable ex- 
tent. As the nitrate is added, the double salt is, however, at 
last decomposed again, and ^nearly the whole acid falls in com- 
bination with litharge. This precipitate is a white mealy pow- 
der, which, held long in the mouth, leaves an impression of 
swqetaess. When heated, even below 212^ F. it turns black ; 
a^^hen the heat is raised, takes fire, becoming red hot, and 
bkrns with a weak flame. If now removed from the fire, the 
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. ' • . . ' ' 
ignition and combustion may be ‘maintained for any length of- 

lime, by cautiously adding small quantities of the substance. | 

To analyse tliis salt, I counterbalanced a platina crucible, and 
introduced into it 100 grains concentrated sulphuric acid, which 
was warmed over a spirit lamp ; 100 grains of the hyposulphiti^ 
We re then added, which were decomposed with so little commo- 
tion, that 1 could scarcely believe, on weighing it, that nearly 25 
cubic inches of gas had rmwle their escape, wliich was sulphurous 
at;id. Being then fully ignited, '95.50 grfuiis remained in the 
crucible. To ensure the complete conversion of the salt into 
sulphate, this Avas moistened witli nitric acid, and again ignited; 
95.50 grains were still found remaining. Hence 100 grains 
hyposulphite of lead are ecjuivalent to 95.5 sulphate, and conse- 
quently contain 70.30 litliarge. I had previously assured iny- 
.self, by ignition in glass vessels, that the salt under examination 
contained no sensible quantity of water, only a slight dew being 
evolved, hardly amoimtiifg to 0.1 in 100 grains. 

Hence we liave for tlie composition of the salt, 

Oxide of lead, 70.30 
Acid, - 29.70 

100.00 

• 

Now, il’ we compute the com]K)sition from the formula (/ + O) 
+ 2. (S -p O) when,* I = 129-5 the mnnbcr rejne^enting lead, 
we find 

Oxide of lead, 09-92 
Acid, - 30.08 

100.00 

The slight deviation in*excess of alx)ut 4 parts in 1000 mky be 
accounted for by a minute qqg^ntity of sulphate of lead in die 
acid used, though purified by distillation. 

When hyposulphite of lead ^is subjected to heat in a retort, 
over a lamp, it is converted Into a black brilliant jxjwder, and 
loses 20 per cent, of its weighp The only product is sulphurous 
acid gas, whicli, received over* mercury, is found to be perfectly 
pure, the air of die retort being allowed for. When fully 
ignited in a close crucible, it loses 20.60, but a small portion of 
this is sulphur, as in the experiment in clc^e vessels, a minute 
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quantity of sulphur, varying to 1.0 per cent sublimes 

into tlie neck of the retort. Regarding this residuvun as a sul- 
pliuret of lead (of which it certainly has all die appearance), I 
was kept for some time und^r tlie erroneous impression that 
.. 2 S + O must be the formula of composition of the hyposul-/ 
phurous acid. Convinced, however, by tlic whole tenor of the 
preceding results, and their exact coincidence with 2 S + S 0| 
it beawiies necessary to conader it as a sulphuretted oxide 
(/ + O + S) or 1 atom litharge + 1 atom sulphur, which agrees 
precisely with a loss of 20 per cent, sulphurous acid. 

Hyposulphite of SUvtr . — When a solution of pure crystal- 
lized oxynitrate of silver, considerably diluted, is added cauti- 
ously, dixip by drop, to a very dilute solution of any hyposul- 
phite,' a white cloud is first produced, Afliich redissolves on agi- 
tation. On adding more of the precipitant, the cloud reappears 
and aggregates into a dirty grey flaky precipitate, whicli sul>- 
sidcs without any farther cliange of colour. The liejuid has now 
acquired a very sweet taste *, and i.s not precipitated by muriate 
of soda, though hydrosuljdiurcl of ammonia throws down sul* 
phuret of silver from it. On the addition of yet more of the 
])recipitant, the grey .precipitate changes rajfidly toibrown, and 
finally assumes the tjeep blackness and curdled aj)pearance which 
diaractcrize suljdiuret of silver. The li(iuid lias now entirely 
lost its sweet taste ; and, if tested with a muriatic solution, the 
presence of undeco injiosed nitrate is rendered sensible. This 
grey precipitate seems to Ik? an hyposulphite of silver ; but it is 
manifestly extremely difficult, even in dilute solutions, and alto- 
gether impossible in concentrated ones, to hit the exact point 
without converting any portion into sulphuret. When the 
nitrate is added at once to a dilute hyposulphite, to decompose 
tlie whole of its acid, the precipitate is at first a white light 
cloud, wliich undergoes a rapid aggregation into flakes, changing 
its colour, as its consistency increases, from white to light yellow, 

-j 

• The sudden production of intense sweetness, on mixing two such disgustingly 
hitter liquids as nitrate of silver and hyposulphite of soda, is very striking, and 
ahows how little we know of the way in which bodies aflRsot the organs of taste. 
Sweetness and bitterness, like acidity, seem to depend on no particular principle, 

\ be regulated by the state olT combination in arhich the fame prmciples exist 
rdi/Tercnt timers, . 
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gi’eenish-yellow, yellow-hro^n, rich orange-brown, purplish- 
brown, and finally to a deep brown black, at wliich period it i« 
collected in heavy curdled masses at the bottom. When the 
hyposulphurous acid in a solution amounted only to one part in 
^97800, I still found this test give a very sensible brown tinge, ^ 
W'ter a few minutes standing. 

Muriate of silver newly precipitated is soluble in all die liquid 
hyjiosulphites, and, as has been before obserml, in that of wxla, 
with great ease and in large quantity. This solution is not 
accomplished without mutual decomposition, as its intense 
sweetness proves, — a sweetness surpassing even that of honey, and 
diffusing itself over the whole mouth and fauces, without any 
disagreeable or metallic flavour. This curious solution, when 
newdy filtered, is colourless, but at length growls slightly turbid, 
and deposits a brown sediment, which may be retarded, if not 
altogether prevented, by dilution. Like the hyposulphite of 
copj^er, it is not precipitated by ammonia, neither do the carbo- 
nates of that alkali, or of potash, or ferrocyanate of })otash, in 
any way affect it. Muriatic acid, or a neutral muriate, at first 
cause no chnid, unless added in very, copious excess, thoi^h, 
on long standing, lh« fonnel* jinxluces a sej)aratioii of nninatc 
of silver. Alcohol precipitates it in an iiitensely sweet syrup. 
A coil of zinc wire sjx’cdily separates the silver in a metallia 
state, thus affording an easy mode of analysis of the muriate of 
silver via humnlL Muriate of lead newly precipitated is^ in 
like manner, dissolved by the hyposulphites, though less abun- 
dantly than that of silver. 

Hyposulphite of Potash and Silver , — We have already seen 
that carbonate of soda does not affect the solution of muriate of 
silver in hyposulphite of soda. When potasli, however, or a 
concentrated solution of its cajjbonjfte, is poured into that solu- 
tion, a copious precipitate falls, which, washed and dried, is 
found to consist small pearly scales, similar to those of bo- 
racic acid, of a grey colour. ^The supernatant liquid, by evapo- 
ration, yields a few more of them. They are soluble in a large 
quantity of water, have a most intensely sweet taste,' and before 
the blowpipe, blacken, melt, and yield a bead of silver, in tlie 
midst of ft ^ne mass which spreads on the charcoal. 
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Hyposulphitt of Mercury , — Pure nitrate of mercury, entirely 
Ircc from oxy nitrate (the white crystals wliich form spontane- 
ously when nitric acid of 1.34, diluted within equal weight of 
water j is allowed to stand on a ^arge excess of mercury at 45® F.) 
causes an instant black precipitate in the most dilute or the/ 
most concentrated solution of an hyjiosulphite. When lh6 
solution contains a 10,000th of its weight of hyposulphurous 
acid, it immediately strikes a deep brown, and when only a 
100,000th is present, it opalesces on a few minutes standing. 
Hyiiosulphite of the protoxide of mercury, therefore, docs not 
exist. Calomel is also immetliately blackened by any liyposiil- 
pJiile. 

When corrosive sublimate, dissolved in 20 times its weight of 
water, is poured in smtill (piantity into a lery dilute hyposul- 
phite of lime, the usual redissolution of the first jiortions of the 
jirecipitate takes place (though to a very small amoiinl), and 
when added in large excess, a ligh£-yellow muddy precipitate 
separates in abundance. 100 grains of the standard solution so 
often mentioned gave 62.27 grains of this substance, well dried, 
and the filtered liquor afterwards afforded 21.50 grains ignited 
sulphate of baryta, t^iat is, respectively 141.2 and 94.1 per cent, 
on the crystallized ;jalt, or 384.7 and 256.3 on the acid itself. 
.These numbers (at least the latter) I can n?concile to no theory. 
The former certainly agrees in some measure with the acidifica- 
tion of one atom of sulphur, as in the case of oxynitrate of silver. 
The only probable explanation of this precipitation seems to be, 
the simultaneous formation of hyposulphite of mercury, calomel, 
and sulphuric acid, accompanied by a deposition of suljihur, 
though this will agree but ill with the numbers set down. Yet 
the experiment was matle with every precaution to secure exact- 
ness. • ^ 

My trials to obtain hyposulphurous acid in a separate state, 
though not fully successful, seem not entirely to preclude a hope 
of accomplishing it. The displacement of this acid by all the 
more powerful ones is accompamed with decomposition, but 
when sulphuretted hydrogen was made to act on hyposulphite 
of Ipad suspended in water, though by far the greater .portion of 
the acid was uniformly destroyed, I did certainly succeed 
in procuring a li(]Viid which, when filtered, had a V^Jak^ acid, 
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rough, and sulphureous taste, which reddened iris paper, which 
grew turbid, and deposited sulphur pn standing, and, when 
boiled, gave off* sulphurous acid, and finally which, saturated, 
y ^ith ammonia and concentrated* by evaporation, acted upon" 
\very re-agent exactly as a solution of hyposulphite of ammonia 
,>would have done. But the acid so obtained was in such small 
quantity compared with that contained in the metallic salt, that 
I will not venture to speak dmdedly on tliQ^ subject, but pro- 
pose the earliest opportunity to try, as a last resource, the action 
of the voltfiic jnlc. 

Slough, Jav. 8. 1819. 


Art. jit. — A pplkation of the Incletermhiate Analysis to the 
cViminatkm of the tmknorcn quantifies from txco Equations. 
By William Wallac e, Esq. F. R.S. Edin. Communi- 
cated by the Author. 


When two unknown quantities are to be determined fr<l?n 
two equations, one of wliich is of the secorTd order, we may, by 
known theorems in the indeterminate analysis, eliminate both 
the (quantities, and derive from them a new equation containing* 
only one unknown (quantity, of which each of tJie other un- 
known (quantities is a given function. 

1. For examq)le, let us suj)qK>se that the eejuations are, 

P, ■•••(!) 


00 ^ 


4 - hxy -f ct/® =' 


( 2 ) 


This last is taken of the jsecond order for the sake of brevity, 
but it might be of any order w^hatev«r. 

Let us assume 


r^+s^ 

Then 


, .2 r m. 

r* + 2 e 

' r *+2 


Thus, |f:lippears, that the first equation is satisfied by the na- 
ture of tb^ functions x and «/, independently of any particular 
value of r and s. ♦ * 
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, m ^ & V m 

+ i 


These values 


Let -=t;, then x 
s • 

of X and y being now substituted in tho sec(^ cquationsy k be- 
comes, after proper reduction,* 

(fl 771® — 7i®) +S 6 771® +£ (2 r — o) w* — n® I 

f— 2677ltJr=7l® 


771 “ 


an equation of the fourth degree, by wliicli v may be deter- 
mined, and thence the values of x and y, 

2. Let the equation, which is of the second degree, be 

x^ +axy-\‘hy ®=z:c® (1) 

and let the other be 


,x'« y^-\-A xy 7/*^ 4- See. —O (2) 

an equation of any order whatever. 

In this case, we must make 

(r® — ^ j®) c 7‘5-f a.9®) c 

and then, independently of any particular values of r and 
we shall have x^ -\-aJiy+by '-=c®; if we now make J7=l, 

{which comes to ih^ same thing as to substitute we shall 

have X and y expressed by functions of r only ; and these being 
substituted for x and y in the second equation, the result will be 
an equation involving only v : this being resolved, will give 
and thence x and t/. 

3. The most general cqmition of the second degree may be 
put under this form : 

A? ® iy ^ ofl\-dy=e. 

^This, by the usual traitsfonjiations taught in lx)oks on Alge- 
bra, may be changed to 

where x' and y denote certain functions of x and y, which arc 
at least rational in reject of these quantities, altliough tlicy 
may contain known irrational numbers. This equation will be 
jitttisfied, if we make ‘ 

Q r A VO , 
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The values of x and y deduced from these, will satisfy the ori- 
ginal equation, and the same values, when substituted for x and 
y in any otlier eqilation, will produce an equation, from which 

may.be found, thence x' and «/', also x and y may be found. 

^ 4. Eciuations of the third order, involvinjj two unknown 
quantities, may, in certain cases, be satisfied by indeterminate 
functions of x and y ; when such an equation is combined w'ith 
any other equation, the method liere explained will a])ply. 

5. By the analytical artifice here exj)lained, e(| nations wliich 
involve funetkins of unknown an gles may be traiisl’onned into 
common algebraic equations. 

For example, let it be reejuired to determine the angles (p 


and -vk from tlic equations, 

m sin. (pz=z7L sin. 4'} 0) 

a tan. <p + 4tan. 4yz=c (2) 


In addition to these, the arithmetic ol‘ sines furnishes the two 
equations, 

Cos. (p + sin . (p =: 1 , cos. “ 4^ -f- riii. “ 4^=^ 1 , 

• . 1 • ‘ * 

which are satisfied by making 


Cos. 


l_r« 




sin. (p= 


2 r 


1 ^ 


cos. 4^ = 


1 - 


]-h6- 




Sin. 4'=^^r—z ’ hence we find tan. ^ - 


sin. (p 


tan. 4 ^— 


sin. 4^ ,2 

s. 4' S 


cos. 9 


cos. -v^ ^ 1 .9“ 

By substituting, the equations (1,2) Ix'comc 


2 r 


?• n s 


ar ^ h s 


The vjilues of r and s 
metliods. 


iftay now be found by the iisiuJ 


Royal Military College, 
Feh 4. 1819. i 
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Art. W j^Descriptim a Nero H^grcmcter^ made of the in^ 
ternal membraiic of the A%undo Phragmites’*^ , By Alex- 
^ ANDEii Adie, F. 11. S. Edin. Communicated by the Author. 

Xn the winter of 1816, I matic many trials of different sub- 
stances, fjr the ])iirj)()se of aseerlaininp; their liygrometric jxjwers, 
in order, if possibJe, (o find one whicli should possess sufficient 
sensibility, and, at the same time, not be liable to change the 
extent of its eontraetion between the extremes of dryness and lui- 
midity. Among the various substances which I tried, tliose 
that changed their Indk in a considerable degree by a change of 
humidity were Ilottenstone, Clialk, unbaked Clay made very 
thin, and Mountain Cork. Tlioiigh, from tlic friable nature 
of the three first, it was found difficidt to use them, yet I am 
of opinion that they may be advantageously employed in the 
fconstruction of hygrometers, and there is reason to think that 
tliey will not be subject to any alteration in their scales. a 

Charcoal, from its known durability, likewise presented itself | 
as a proper substanc® for the above purpose ; and it was found, 
upcm trial, to be sc-.isibly hygrometric, although its range was 
's'cry limited. ‘ 

Most of the above substances were formed into hollow cylin- 
ders, and cemented to the end of thermometer tubes ; and their 
expansibility was tried by cylinder and tube with mer- 

cury, in the usual manner;;^^" 

But the substance which was found to p{)sscss by far the 
most delicate sensibility, and extensive range, w^as the in- 
ternal membrane of tlie Anmdo Phragrnites. A small bag, 
made of this membrane, fs attached to the lower end of a 
thermometer tube, so as to form, as it were, its bulb. It is 
then nearly filled wnth quicksilver, which rises and falls, in coii- 
sequcncie of the contraction and dilatation of the membrane, by 
any change of moisture ; and these changes are indicated upon a 
scale attached to the tube, the zero of this scale marking abso- 
lute humidity, and the other extremity of the scale absolute dry- 

• This Pftper was rdd before the Uoyal Society of Edinburgh, on the 1st of 
February 181.9. 
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riess. The lower end of the glass tube, insteaff|^.teing merely 
inscrjiijd mto the top of the bag, may pass through illijBhe quidk- 
silv^ In the l)ag‘cominunk*ating with that in the tube 
more openings made through \he sides of the tube, 
means, the bag is supported by the glass, and prevented from 
being injured by any sliglit accident ; and the instrument is also* 
less affected by any cliangc of temperature. 

A convenient portable liygrometer may be made, by employ- 
ing a slip of tiiis membrane, and attaching its extremities to the 
end of a lever, somewhat like llie small pxiket metallic ther- 
mometers. The external appearance of one of these instru- 
ments is shewn at the lK)ttom ol‘ the Patent Sympiesometer, 
represented in Plate II. Fig. 2. 

Although this membrane is not entirely free from the change 
to which all animal and vegetable substances are liable, yet hy- 
grometers made of it possess ii considerable degree of uniformity 
amongst themselves ; and, in point of sensibility, this m^brone 
exceeds every other substance that I have met wth. 


Art. V . — Account of an Excursion to Tll^bes^ and of tlw Anti- 
quities recently discovered in tlhat City, In a Letter Irom* 
a Scotch Gentleman in Cairo. 

„ Cairo, Aup^ust 11. 1818. 

r INDING that I was to be detained here for some time, you 
will not be surprised that I ujide?l(K)k an excursion to tlie city 
of a hundred gales.'" I considered a sight of its tetnpl^ &c. 
as forming an era in a person’s life ; and a more favourable op- 
portunity for visiting them, cc^uld %iot possibly occur. As soon 
as I liad determined upon tlic journey, I was faypured by 
Mr Salt with letters for several peoplg established near my route, 
and having a Firman fronf the Pacha^ which 1 afterwards 
found was quite unnecessary, as the peasantry ai?e ivery where 
anxious to serve and to oblige, a canja^ or pleasurerb^^ was pro- 
cured, us little more than a palanquin hfriS iti India. 

We the 25th J une 1818, and made very rapid 
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gress, as my was limited to about forty days. The seasoiv 
of. the yeiaX:0^ particularly favourable; for, as we Cairo 
brfore die Hile commenced rising, and consequently beftsr’e the 
current r was strong, we were able, with the fresh northerly 
winds which prevailed, to go on at a gaeat rate ; owing to which* 
1 had not only sufficient time to visit almost every thing of any 
Hole as far as Thebes, but was able to remain there twelve days. 
To his other kind attentions, Mr Salt added that of letting us 
have the benefit of one of his servaaits to act as an inteipreter. 
Wc were no sooner on the Nile, than we felt an agreeable 
change in tlie climate, from the oppressive heat in the confined 
streets of Cairo. You will easily believe, that having so many 
Objects of novelty and interest around us, and so many more in 
prospect, we were quite elated, and enjoyed ourselves to the ut- 
most. When we were tired admiring the banks of the Nile, the 
numerous villages, the groves of palms, &c. &c., we had a re- 
serve in our little cabin, which contained ample food for the 
mind, in the books Mr Salt liad kindly lent us ; and when we 
wanted a supply of a more substantial nature, wc had only to 
stop at any of tlic villages', where wc had, every morning, large 
draughts of now milk, bought half a dozen fowls for sixpence, 
and, if we rec|iiired them, a hundred eggs for about half as 
much. Wc had no smaUr, addition to our comforts in batliing, 
perhaps, twice every day, without being disturbed by croco- 
diles ; which, as far as I can learn, instead of being ever on the 
watch to ' devour, - are the most harmless timid creatures that 
exist. On the i28th, we passed the Coptic Convent of the Pul- 
ley, standing ppon a very high perpendicular rock, which in 
many places Hangs over the Nile in the •most picturesque man- 
ner. Although we were saijiing pretty fast at the time, some 
poor fellows belonging to the convent, who appeared to be quite 
of an amphibious nature, swam off to us, and kept hanging by 
the supplicating, lor charity.^ until we gave them a few 

piashref. ^ 

Onthe^S9^ we stopped to visit the catacombs of Benihas- 
imp. These are huge chambers cut in the rock ; butfor what 
fj/qsrfosG they were intended, is, 1 believe, cpiitc The' 

lai^l^t of them, which we entered was from thirt^^^^rty feet 
1^^ end about twenty feet high, with a small recess at tloe far. 
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ttker undj, wh^ three etaiues had formerly stood!' ^{t. is 
^ge fluttd eolunms, without dther basemen- 
is broken, leaving about eight feet of the ’ 
hao^g from the roof. The* roof and waljls are covered with 
faierai^yphics md painted sculptures, the colours still remaining. 
Thri^ hours after leaving Bbniliassan, vAreacJied the village of 
Sheik Abadi, where we landed to see the remains of the andent 
Aniihoe. We were gratified Avith the sight of some fine Corin- 
thian columns of granite : *The other ruins are large mounds of 
biroken bricks and pottery ; and this is all that remains of a 
famous Roman city, upon whicli, if we judge from the quantity 
of granite that has been used, the greatest labour and cxpence 
have been bestowed : and the temple of Dendera, built probate 
bly more than a thou sand 'years before, is still perfect. About 
eight in the same evening we arrived at the village of jRadam^ 
and went to the house of Mr B. an Englishman, who lias en- 
gaged in a concern with the Pacha, and had undertaken to refine 
Egyptian sugar, and to distil rum from the molasseS obtained 
in the process. He has completely succeeded. The sugpr is 
equal to any loaf-sugar we see in Europe^; and the ruin %s so 
excellent, that all the gieat Turks are fo^^ng the sober and 
i^utary precepts of the Koran. .. 

We had here a most* agreeable suj!^ise in meeting with MfB. 
who went to India Avith nje la^ year. lie left the shjjojby 
which be had returned from India at Koseir, crossed th/^ I p B itrt 
to Ken^, and, after visiting tJie wonders about Thebes^ SSBIfow 
on his way to Cairo. ♦ ^ 

On the morning of the 1st of July, we passed Monfalc^t, i pi^* 
ty toAvn, containing a nftmber of white- washed mosques and mi- 
narets. In the afternoon Ave^ stopped at Siout, where re- 
ceived a visit from Dr M. to whom we had ah introduction. He 
invited us most pressingfy to pa^ a day with Him, which, in our 
anxiety to get^ Thebes, we^^ere obliged to decline. On die 


we stopped at tlie village of Gah^e, where there was^f 


ly^ temple, 



but now only one column remaixt^ erect ; 


, ;?p-. 

lately taken down l>y the Arabs, 
ips Avith which the stones were johilsfv \ 

|lie near the pillars, which 
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' roofs. Norden mentions the whole temple as standing in hi^ 
time. On the 6th, we reached Dendera, and set out early ia 
the morning, mounted on donkeys, to visit the I'emple, having 
a pleasant hour’s ride through groves of date trees. 

I find I can give you but a feeble description of the templea 
in general. The accoJI^ts even of Denon and Hmiiilton are far 
from enabling one to fonn a just idea ol* them; and, indeed, no 
description is capable of doing this witliout entering into a mi- 
nute detail of iheir plans, dimensions, variety of sculpture, style 
and painting, that would, from its very length, probably prove, if 
not iatigiiing, at least tedious and prolix. Nor have these au- 
thors succeeded much better in tlie prints which accompany 
their works. With the excc])lion of two or three representa- 
tions of temples given in the French national work, no engra- 
vings have yet a])peared IVom which a true idea can be form- 
ed of their grandeur. 

The first appearance of tlie temple at Dendera, surrounded 
as it is willi mounds of ruins of an Arab town, is very unfa- 
vourable ; but, pcrha{)s, this serves to increase the surprise and 
admiration, which arc ('xcited by a nearer a])])roach. It is nearly 
in its original state. It is certainly the most perfect,, and perhaps 
the most beaulilul, of all the teinjdes, and justly deserves the 
preference which has been given it by Denon. The figures, and 
even the smallest hieroglyphics, with which its walls, roois, pil- 
lars, are com})letely covered, are all in relief; and it is incon- 
ceivaWe with what p’ecision and elegance they arc cxc^cutcd, 
and what richness of effect they produce. All travellers have 
justly remarked the striking contrast between the simplicity in the 
outlines and plans of the temples, and‘ the minuteness and va- 
riety of their ornaments. It is more ol)servable in this than in 
any of the rest ; lor the outline of the temple of Dendera, al- 
though beautiful, is so extremely simple, that it may be express- 
ed on paper by a few straight lines. Tlie state of perfection in 
' which it still remains, increases the regret one feels at the bar- 
barous spirit whicb has defaced many of the human figures. 
The greatest injury has been done to the beaut^pl heads 
of Isis, forming the capitals of the massy in the 

great portico, aH®* of which have been imirc or fess defaced 
chisel. Tliis was done by the primitive Chiisfians, wha 
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^aaed one of the chambers as a church ; and who, it appcars^^ 
had industriously attempted to deface all the human heads;' 
but finding, probably, that it was rather a laborious undertiife 
ing, they fortunately had recoi;irsc to an easier and more harm- 
less method of satisfying their prejudices, and conlented them- 
selves with plastering all tlie w^alls, pillars, and root's, with a 
thick crust of cla}S a great jiart ol‘ which remaius in the iiv 
terstices of the sculptures* 

Notliing more tlian the sight of the temple of Dendera is re- 
quired to c()n\incc one of the great in jn si ice done to Egyptian 
architecture and scul])tiire, b^ coin))aring it with that of India. 
The style and character of their figures form a comp] (‘to erm- 
trast to the grossness and vulgarity of' those met with in any 
piece of Hind(X) scul])tiire. A reference to Cirahanrs etch- 
ings, in her Letters on Hiiidoc) IMytliology, will explain tlie 
kind of* figures I allude to. The etchings in themselves arc in- 
deed wretclied, but ii'o allowances which can l)e made will in the 
least degree alter the contrast. 'Jlie very large collection of 
-statues, whicl] ]Mr Salt is about to send to the Ihitisli Museum, 
will lead to a bctteriind more eorr(‘Ct.o])inion of Egyptian sculp- 
ture, tlian lias hitlierlo been entertained.* 

On the 7tb, we arrivi'd late in tlie e\iening at Thebes; and 
in the follow ing morning w e got up very early to ride to the vallry 
of 13iban-ul-Motuc, where Mr Ik resides. We reached it be- 
fore sunrise ; you will of course imagine that w e bad a very cool 
ride, and will perhaps lie inclined to doubt my ^ cracitv, when J 
toll yovi, that the thermometer then ^Lood ai in the royal 

residence of* Mr B., the entrance to a tomb (n'oiie of the ancient 
kings, and tliat it had readied about 15 degrees higher at ntxin. 
This is, as you may well tliink it ouglit to be, by far the warm- 
est sj)(>t about Thebes, being^in a Very narrow jrart of tlie val- 
ley, where the rocks arc very iiigh on all sides. This iiol-house 
was chosen by Mr B. on account of its vicinity to the splendid 
tomb lately discovered, in making rijpresentations of wliich, he 

and^Ir are now^ employed. In the entranee to the tomb 

it is quite cool enough ; and, as they remain there a great jmrt 
of the they sufi’er but little from the heat of the valley. An 
acquaiiat&^ce is very soon formed in such ^a place as that ; Mr 
Ik and inyfielf soon became very great friends. The three first 
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\'^Liys were occupied in making a complete round of the antiqui- 
ties on bpth sides of the river. We met every morning In one 
or other of the temples, as concerted the evening before, and 
employed the whole day in drawmg and finishing two or three 
rough sketches; for these teniples are extremely tedious ob- 
jects to put upon paper, when the views are taken ncar^ 
where all tlu? figiu'cs and other ornamental j)arts are discernible. 
We had our breakfast and dinner brought to us, and in the 
livening wp returned, he to his tomb, and I to my l)oat. 

In our daily excursions, we were always attended by some of“ 
the natives of Goornoo, inhabitants of the iiminnorable excava- 
tions in the nx'ks. Their character seems to be completely 
changed since the days of Po<*ock and Nordeiu and even since 
Denon’s time. They appear to us to be the most obliging and 
attached set of people that exist. Mr II. whom I took with me 
jis compagnon de voyagef and \vlu» ])vefcrred rambling about 
i\ith them in search of little figures, and other antiques, to 
taking plans or drawings of temj)le9, became quile a 1‘ainiliar ac- 
quaintance, and explored many of* their dw(‘llings. llesidcs the 
family, consisting <»f thomi;e]^es, donkey, eow, and an assem- 
blage of dogs, they ke(*}!i in tltcnr dwellings a small stock of poul- 
try, all which is easily niainUiined fnan tlie cultivation of a 
swiall piece of ground ; but Uieir principal stoc*k in trade is what 
they find in the least known tombs and mummy-pits, small 
idols of pottery and wood, sculptured pieces of stone, munivnies 
of animals, small stone statues, wooden figures of dogs, foxes, 
and birds, and above all, a j)a])\;;riis, which is a little fortune to 
the lucky finder. All these arc carefully preserved till they 
meet witli travellers, who eagerly j^iircliase them. Mr II. has 
g^ot a very large collection of these curiosities, which nearly over- 
loaded the boat ; and I have myself got, if not a qaeen^ at 
least a lady of very high rank, in the shape of a mummy, as she 
is very highly ornamented, with fine painted figures, on the 
double case which encloses her, I have also some mummies of 
dogs, foxes, &c. &c. ir 

The tombs of the kings engrossed much of my attention. 
The accounts which have been given of them by l!i(|E|x0$2niltou 
are very correct. Ope of the first which we enterea dieifrtained, 
in a very small chamber off the entrance, Mr Umce^s famous 
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liarpurs. Of these Mr Salt has made a coloured drawing, wliicli^. 
though a perfect /^ simile^ is as diifererit from the coloured ett- > 
graving of the. French national work, as theirs is from Mr 
Bruce’s representation. The \vork mentions this view as havirig 
l)een colourieti on the spot by the artists ; and states, that as 
their time would not admit the other coloured drawings to 
be completed in the same manner, they were afterwards co- 
loured and finished in a style analogous to this : But, jis 
in this <lrawing they ha^'c actually put black for wliile, and 
changed otlier colours, some idea may lw‘ formed of tlie ac- 
curacy oi- tile rest. Y('t they have jiosted ))(>or Bruce for his 
errors. Over the harper is written, jirobabiv by one of the 
same artists, “ Bruce est iin menteur.” A tomb much superior 
to any of the ollier.s, and totally different in ])lan, discovered 
within these few months by Mr Belzoni, is likely to make some 
noise in England. This gentleman is employed in taking mo- 
dels, in jdaster o(‘ Paris, of all the figures, and a >onng })ainter 
IS tracing the wliole ii]K)n paper, for the purpose of having an 
Egyptian tomb npresc'iited in London. It will be attended 
with an enornums ex])ence, and I think its ultimate surx^ss is 
doubtful. The ])laTi is singular. A lofig descending passage, 
beautifully sculptured and painted, jst(‘mtinated by a deep well, 
to prevent farther progre.ss. This arrested Mr if. only for TS. 
short time, and seemed but to make him more anxious to jiro- 
ceed. Willi great lalxiur he got the well filled up, and passed 
on to a large cliamber, supiiorted by several square columns, all 
painted in the most Imlliant maiyier. This Jed to several others. 
After wandering about, admiring every thing, and looking in 
vain for the sarco])liagys, be came to a broad descending flight 
<jf steps, in descending whicli, lie found himself in a second story 
below, consisting of more chdlnlicrs than that above, and cipial- 
ly beautiful in sculpture and painting. In tlie farthest cham- 
ber, which w^as unfinished, jjfocTd an^alabaster sarcophagus, jx*r- 
fectly transparent, covered witli hieroglyphics. This tomb, like 
all the others, is cut in tlie solid rock ; it siirpasst‘s them all in 
size, and in beauty of colouring, the freshness of which is the 
same as if newly finished. One of the chanilicrs, wliich has no 
large figui^ but is entirely covered with ^mall hieroglyphics, 
looks like an elegant modern room, newly and richly papered. 
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, roofs are all blu% with little stars, which has a very fine el’- 
fect ; and the Mdesarc painted iijx)n a ground of the purest white. 
X.ady B., who has been travelling in this country with her hus- 
band and family, gave, perhaps,^, the best description of them 
when she said, “ they were like elegant drawing-rojmis, newly 
finished and painted, and ready to receive the furniture.'’'’ The 
«arcophagus contained nothing, but is quite perfect, except the 
lid, which is broken in many ]nec‘cs. Whether it e\er recciifed 
the body for which it hml been destined, and which may lla^'e 
;»incc been disturbed, it is difficult to delennine ; the bjokeii 
state of the lid seems to imply that it h.ih. The mouth of the 
tomb was completely concealed wilii brciken stones and clups of 
rock, found in the excavations, and lari>e mounds of winch are 
seen in all parts of the valUy. 'Vhv sarcophagus ciiaml>er was 
t<trewxd over witli little wooden idols, with hieroglyphics on 
them. These, w^hen eollcclcd together, formi'd a large heap se- 
veral feet square. Alter visiling a great many of the tomb>, we 
descended some nuiinmy-pils. One oi these iiad three small 
chambers near the entrance, on the walls of which were line re- 
presentations in painting o£ musicians and dancers. The iinim- 
mies were contained in* a chamber below, in which they were 
licapcd u]) nearly ha!!' w ay to the roo!'. 

’’’From the muinniy-pits we went to the teni[)lcs, and began 
with what is called The Memnonium.'” This has a very pic- 
turesque appeal nnee at a distance, pii*sc‘nting long files ol' jji!- 
lars, and forming scvcial insulated buildings, but it is ncitlu‘r so 
l^erfect, nor in such a fine style oi* sculpture, as that at Deudera, 
In their plan of tiiit> temple, the French give ])iirt of one \vingas 
standing which dot^'snot exist, and leave out, on llieolluT side, a 
whole range of j/illai's. I chose this tcmj)!e as the best calculated 
for affording gootl views, and employid myself fvev era! days in 
making sketches ol’ it, taken at six or eight dlffeixait points (>f 
view, which give the whole ‘temple cmnplete, while the views are 
sufficiently varied to make them all interesting. The colossal 
statue, wdiieh has been called that of Memnon, and is a very inte- 
resting oliject, is fia’ined of tw’o immense masses of granite*, which 
compose the seat and figure. The lic'ad is lying “face up,"” instead 
of down, as Denon says, but so much spoiled, that th^ fc 5 tltircs af<; 
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not ditiCernible. This, like every other monument here, 
still have been perfect, had it not been intentionally destroyed. 

On our way ftom this to Medinet-Aboo, t\e passed the tw^; 
colossal statues on the plain, ope of which has so many Greek 
and Roman inscriptions on it, in testimony of the autlior’s having 
lieard the Vjme of Meiiinon. This statue ajipears to liave been 
brt)keii and built up a^ain* as the back is 1‘orined of several 
stories, instead of being in one })ieee, like the others. We then 
successively visited the t(‘Uiplos of MedineUAboo, Luxor, and 
Caniiar. Of these it voiild be tedious to enter into any deserij)- 
tlon. I took a sketch of the iK^autiful ciurauce to the lirst, 
which, T think, lias been given only by Norden, and hi a very 
poor St vie, as he had but little time, and many difficulties to 
conihiMt. One, also, of part of a great court and gateway in llic 
interior — and two i iews of J^iixor irom tlie river — but I am afraid 
to hegin witli Gaimar, as^ the interior ol it is a complete forest of 
])illarH, and as one cannot Ibrm an idea of thi‘ plan of it till after 
long examination. It a)>})cnrs to be a series of tenijilcs within 
temples; and, alt bough the most laborious destruction has been 
employed against it, still what has been destroyed forms kiit a 
very trifling jiart of tlie whole; and it ha^> the great advantage, 
as a ruin, of standing by il‘.(‘lf, and amid«t its (wvn fiagnieiils, 
without having its chambers Jialf choked up vrith the ruins of *t 
church or iillag(‘, as at Deiulera, or its courts (X'cupied by an 
Arab town, as at the tem])les of Luxor and Medinet-Ahoo. 
There arc also Iw'o otlier ten.])les remaining at Thebes, on the 
western side of the river ; and, Jiesides these, the foundations 
and ruins of three' o'.licrs have been very lately discovered by 
]\Ir Salt, in the exca\ations wlik h lie lias been carrying on. In 
digging near the temij'c* of (’eriiae, he and the Lrench cx-eon- 
snl ‘Dourctt'i found about ibirl^/ statues, consisting of sphinxes, 
female iigni\ s w ith iion's iieads, and several sitting and standing 
human tigiires, all of lliem^ nmre than six or eight feet, and 
mostly of granite ; a great many oi’ them quite perfect, and 
some of them admiriibly sculptured. They were all llmnd in 
one pkue, wliere, no (baiht, thc^y had been concealed, as they 
were built over with unbaked bricks, w hich were again covered w itli 
s^>il. On the western side, also, Mr Salt lias ^binul a great many 
valuable antiquiiie'^^ pr:i eipally flue statues, eaiioii^’ W'hieli tjticre 
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is anodiei* head simitar to that which was sent home Iasi year. 
Mr Belzoni, when in Nubia, a few months ago, opened a temple 
at Ipsambool, wliicli he describes as being the largest excavation 
either in that etjuntry or in Egypt, containing fourteen large 
chambers, and an immense large hallf^with eight ccdossal statue^ 
tliirty feet high, and four otliers in the sanctuary, all perfect. 
The walls Avere covered with hieroglyphics, and the colours in 
high preservation. 

You AvilJ easily imagine how highly pleased I w^as with this 
little tour, which cxjcupied, most agreeably and usefully, about*; 
forty days, Avhicli I must otherwise liave spent either at Cairc^ 
or on board tlie sliip in the harbour of Suez. 


Aht. VT. — Experiments on the Structure and R^ractivc rower 
of the Coats and Humours of the Human Eifc. By David 
Bukvvster, LI-.D. r. R. S. Loiul. ik Edin., and the late 
John Gordon, M. D. F. R. S. Edin Communicated by 
tlie Author. 

Having dlscoverv’d a very remarkable structure in tlie crys- 
talline lenses of iisli^s and (|uadni])eds, by exjKising them to 
riolarised light “f", I was anxious to examine w Itli care the or- 
ganization of llie cornea, the iris, and the cryslalline oi’ the lui- 
man eye. ]\Ty I’rieud, the late Dr Gordon, avIio liad studied 
with much success ilie structure and functions of this important 
organ, took a ilee}) interest in the i inquiry, and was so kind as 
to procure for me an eye a few hours after death, and to pi*c- 
parc, by dissection, tlie diflerenl parts of it that I wished to ex- 
Hininc. From tlie great difficulty of obtaining tliis organ in 
siicli a fresh state, lie suggested the pj-opriety of embracing thp 
opjKirtunity which Avas llius offered to us, of obtaining cor- 
rect measures of the different pai’ts of Avhich it is composed. 
The aqueous and the vitreous liumours had hitherto been suji- 
posed to have the same refractive power as w^atcr ; and even 
Dr Wollaston, the most accurate of our experimental philoso- 

* An account of the experiments contained in this paper was read before 
the Royal Society of Edinburgh on the 3d of February 1917. 

Phil. TranSt Lond. 1816, p. 31 E 
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pliers, has made the refractive power ol* the vitreous humour 
1.336, the very same number which he obtained for water. 

This similarity in the refractive powers of these two fluids^ 
appeared to us in some measure iijiprobable,as the albumen, which 
enters in a sli^t degree into tlie composition of the aqueous and 
vitreous humours, is known to have a much higher rclVactive 
}K)wer than v^ater, and as there is no example of‘ any fluid or 
solid body being inlbrior to water, or even so in its action 
upon light. 

In order to determine this point, we formed a hollow prism 
with two plates of jiarallel gla -s, fixed at an invariable angle, 
4 nd, that there mighl be the least possible chance of error, we 
compared the refract ions occasioned by the two humours, di- 
rectly with that ju'oduced by water. 'Die diflbrence ol’ tlu' de- 
viations arising from refraction, afforded an accurate measure of 
the refractive [xiwers, by^ comparing tliem with that of water, 
which is fixed at 1 3358. A portion detached Irom the outer 
coat of tile crystalline lens, and a portion dcjtached iron) a coat 
nearer the centre, were compared in a similar ninniier with wa- 
ter ; and in order to obtain an average result for the whoV of 
tlie Crystalline lens, we jilaced it in its entire slate in the liol- 
low prism, and measured the refractive d(‘\«iation which it occa- 
sioned. From these and otJier ineasuremenls we obtained the 


following results : 

Refractive power of water, 1.3358 

Ditto, of the aqueous humour, 1.3: Aid 

■ vitreous humc^fir, 1.3304 

— ■ outer coat of cn stallmc,., 1.3767 

^ ■■ middle coat of ditto, 1.3786 

central part of ditto, 1.3990 

of the whole crystalline, 1.3839 

' Inch. Thoilt:. 

Diameter of the crystaHine, 0.378 

■ — cornea, 0.400 

Thickness of the crystalline, 0.172 

cornea, 0.042 


When the human crystalline was exposed to polarised light, it 
exhibited the phenomena of double refracUon, and produced 
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four lum’uious secti^s like the crystalline lens of quadnipcds. 
The human cornea produced a double refraction of an opposite 
kind to that of the crystalline^ and the iris, which is semitrans- 
parent^ gave the same phenomena as tho crystalline. 

Since the preceding notice was read, M. Chossat of Geneva* 
has performed a very extensive series of experiments on the 
refractive powers of tlie humours of various animals. His 
results for the human eye confirm those wliich we have given 
alx>ve, and, ns lliey were obtained by a ddferent mode of obsen 
tion, it can no longer be doubted that the two humours of the 
human eye have a liiglu'i* refractive power than water ; and that 
the refractive density of the vitrc'ous exceeds that of the aqueous 
humour. 

The following is a comparison of our observations with those 
of M. Chossat: 


Aqueous humour, 

... 

Chossat’s ResulU. 

1.338 

Vitreous humour, 

... 1,33‘,H 

i.:}39 

Outer part of crystalline,.... 

... 1,3707 

1.338 

Middle (V)als of ditto,...,.... 

... 1,3780 

1.393 

Central part of ditto,.- 

... l,3!)i)9 

1:420 , 

Whole crysUilline, 

... ],38;i‘) 

l.<384 Mi'an. 


The experiments of ]M. Chossat give a much greater variation 
of refractive density to the crystalline humour, though the 
mean of his three measures is almost exactly the same as that 
which we obtained for the action of the whole crystalline. I 
have no hesitation in considering our result as the most accu- 
rate, not only from the precautions wliicJi were taken to avoid 
error, but from the improbable cireums<^ance that the firs^oat 
of the crystalline lens should be inferior in refractive ] hi wer to 
the vitreous humour, and from the coincidence of our result 
for tile central part of the crystalline with that obtained by Dr 
Thomas Young, in bis able dlss(‘rtf»lion on the mechanism of the 
Human Eye-]*. He makes the ratio of the refractive poAver of 


• M. Chossat’s Experiments were published in ihe Bullet in ties 5'cicnrc«, par In, 
Sue, Philomath, for June 101S, p. 94,; and in the Blhliotheque Unu'erScllc far 
.jJcptejnber IBIB, p. 20. 

f Plvl. Yrsns. 1801, or Nal. Thil. Vol. ii. p. 580. 
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ihc crystalline after death to that of water; ^as SI to SO, W'hick 
o'ivcs 1.4025 for the index of refraction, differing only 0.003S 
from our mcasuri?, and 0.0175 from diat of M. Chossat. It 
is by no means improbable, hc^vever, that the crystalline em- 
ployed by M: ChoRsat had actually a greater refractive density 
than ours. The one which w^e used was that of a female above 
fifty years of age. 

In the preceding observations I have limited myself to a 
general notice of the polarising structure of the crystalline lensj^ 
but, in the course <jf* an extensive series of ex])eriments upon the 
anatomical conformal ion of this part of tliC eye in animals 
of all kinds, I have ascertained the precise manner in which its 
fibres are arranged, from the examination ol‘ a great variety of 
crystalline lenses, and by the use of new methods of observa- 
tion. This series of ex}Xirimentb, wliieh is now' nearly ready for 
pubUcalion, was iindertriven at the ]airticnlar reipiesl of Dr 
Gordon, for llu* purpose of ascertaining if the polarising struc- 
tures exhibited in the crystalline lens, had any connection with 
that singular arrangement of its fihres, whicli had been remark- 
ed by Ixnienhoek, Sat tig and Dr Young. ^ In tlie results Athicli 
I obtained, after a very few experiments, no such connection 
appeared ; but the anatomical slruclure of the lens j)rescnte(l 
several curious jhenomcna, which, with the aid and encourage- 
ment of Dr Gordon, I was induced to invc^stigale. The pre- 
mature loss of tills distinguished im livid ual put a temporary 
stop to ymrsuils, whicli owed their origin and continuance to his 
wishes; but tliougli tlie in(|uirY •was in some degree Ibielgii to 
my own studies, and by no means inviting to one unaccustom- 
ed to anaiomictil oyiercitioiis, T have resumed and comjileted it 
from the smiie motives which ii^duecd me to undertake it. 
Whatever iin]X)rtaiK*e may be attaehed to it by physiologists, 
it will al Wray'S ha\e to me the higher value, of being the only 
memorial I can leave of a frknitlship’whicli I dei'piy valued, and 
the best tribute 1 ean [)ay to due memory of distinguished 
talents and exalted worth. , 
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Aut. yilj^Semmsiraticn ^ a Tfmrem relatmg to Prime 
Numbers, By Charles Babbage, Esq, F, R. S, &c. Com- 
miinicated by tlie Author, r. 

The Singular theorem of Wilson respecting Prinje Numbers, 
which was first published by W aring in his Meditatkmes Ana^ 
J^icaij and to which neither himself nor its author could supply 
the demonstration, excited the attention of the most celebrated 
analysts of the continent, and to the labours of Lagrange and 
Euler we are indebted for several modes of proof ; and more re- 
cently it has been considerably extended by the profound inves- 
tigations contained in the DhsquisHioncs Arithmeiicw. 

It is well known that, in the theorem in question, a certain 
expression is asserted to be divisible by w, whenever that num- 
ber is a but it is not divisible if n is not prime. In at- 

tempting to discover some analogous expression which should 
be divisible by whenever « is a prime, but not divisible if n 
is a composite number, I met with those properties of prime*^ 
which form the subject of the present paper. 

The theorem of AVilson asserts that 

.1.2.3....7r— 1-hl 

is always divisible by n when n is a prime number, otherwise it 
is not. The theorem w^liicli I have arrived at is as follo^vs, 

71 -f 1 .7i-f 2./1 -p 8 — 1 

Is always divisible by when n is a prime number, otJicrwise 
it is not. The demonstration is very simple. Let 

(i) * coe(!lcicn.ts of the «tli power of (1 +n)r. 

so that 

^ 

vo/-^’ Vi/”i’ w“ ~ra ’ 


n . n — 1 . n — 2 

1.2.3 


( _Ji n. n— 1 n w , 

«— 3 /~ 1.2 


then 
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w being a whole number, now it is well known, that the sum 
of the squares of the coefficients of a binomial whose index is n, 
is equal to the coefficient of the middle term of aiK)ther binomial 
whose index is we have therefore the equation 

— 2....W+1 ^ 

+ ( 5 ) + 

or 


+ (i) 

But the quantities &c. or their equals^ 


ti 91 . 71 

i ’ 


1.52 


■1 nn — 1.7/ — 2 „ 

&c. 


1.^.3 


1.2.3..7^- 


are all divisible by n when 71 is a prime, but they are not all di- 
visible by n when n is not a prime ; and, since the quantities on 
the right side consist of the sums of the s([iiares of these, it is 
divisible by and eon.soqiicntly * 

^ f '« + 1.7t4.2....52n — 1 , ) 

"i r^TT^i— i 1 / 

is always divisible by n in tlie same circumstances, as 2 cannot 
be divisible by 7 i except w~2 we may omit that factor. The 
aame theorem may also be put into tlic follow ing form : 


q{ L^-5 -^ "-T 


V I 

2—1 


} 


is always divisible by when w is a prime: This is immediate- 
ly deduced from the I’orrner by the equation 

M-l-1. w 4-2 — 2^=2n.l.3.5....27/ — 1. 


Several theorems ol‘ a simiha* kind may he deduced from the in- 
vestigations of Euler, relative to the j^roperties of the co-effi- 
cients of a binomial. See the Ada Acad, Sclent. Petrop, 1781* 
Retaining tlie notation already employed, it is there shcwit^ 
that when p n and q iixe any whole number, we have 
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(^) - O (p + (i) (?+i)-+ G) (^)t 

Let 5 = 1 ? — w, and this beii^cs, 

(^”) K ?) ( i £-.)+(0 fe ) +■ 

: -( r :)(|) 

All the torni^. except the first and last are diviiftble by w, and 
by p if l?<)th niunbers arc primes ; tliercfore we have, 

p-^v.p-^-n — 1 7? + l ji.p — - 

p 1. 52... j? — n 

iuways divisible by n /?, when tlie numbers n p are primes : if 
pr=n, tins resolves into tlie former ihdorem. 

If p is a prime, and greater tlian w, then since 

is divisible by p, wc have, 


p + 'U. p -j- n — 1 w + 1 - 

v±s~::p 

always divisible by //,<: whatever w may be, if p = a prime, otlier- 
wise, it is not divisible. 

This exj)ressiim is also divisible by w, for the numerator is 
n + l.n~\‘2....n-\-p; and if this be arranged according to the 
p)wers ol* 7/, the term independent on n will, when divided by 
the denoniinator, leave unity, which is destroyed by the — 
and all the remaining terms are divisible by so that the ex- 
pression 

p 4- 7?.;? 4- 77 1... 77 4-1 

is rilway.; divisible by p ??, if p is a prime, otherwise it is not di- 
visible by /?, but only by n. 

15y considering the coefficients of the cube, and other 
powers of 


we might lUTive at other theorems respecting prime numbers ; 
but the number of the combinations which occur in all the 
higher powers, seem to exclude that simplicity in the exprcssioit. 



Mr Babbage on a Theorem m Prime Nartibers. 49 

Mliich we have found iu tliosc deducted from llie co-efficients of 
the square of a binomial. 

In ease n — 1 should be a jwime number, we may find for- 
mula^ divisible by {/i — 1)®, tl^us: If instead of subtracting the 
two extreme terms of the coefficients, we subtract, the two 
first and two last, w’c liave, 


i 1 





and since, If n — ] is a prime, each term on the right side of the 
etjiialion is divisible by (n — 1)® ; tlic expression on the left side 
is hhvays divisible by (/A — 1)- in tlie same circumstances ; oi* 
the e xpression 

p 

•1.;^ /I — j 


always divisible by {n — 1)-, if fi — 1 is a prime number, 
otliorwise it is not di\isible. It is obvious tliat similar tlteorems 
jiiigbt be deduced, in which the j)rime divisors slioiild be 
(;? — 2)*“’, or (» — J})®, &e. t 


Ai?t. VIII. — Description of the Diamond Mine of Panna. 

By Francis IlAMTi/roN, M. D. F. R, S. & F. A. S. Fond. &: 

Fdin. Communicated by the Author. 

DlTllING the rainy season {}f the yt'ar 18ir3, on my way 
from Agra to (’liunar, 1 made an excursion from tlie 'V’amuna 
{Jtnniin^ Rennell,) to *’lsi't the Diamond Mine at Panna, and 
first procecKlt'd up t!ie Ken in m^ boats for two days ; but I 
made very little ])rogress, owing to the strength of the current, 
and the badness ol’ the ground on the bank for tracking. The 
Ivcii is not a great deal small<ir tlian the Vamuna, and resembles 
il much in having very high banks intersected by numerous 
ravines Its channel abounds in pebbles ol' agate and jasper; 
but, in (lie rainy season being entln'ly filled with water, scarcely 
any were pi\>curable; nor did I obtain any good specimens* 
Tlitise pebbles ari' lun so much variegated by zones of different 
•^OL. 1. xo. I. .rexj- IvSlO. 


n 
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colours, or dendritical figures, nor do they contain So muclr 
crystallized matter, as those of the Son ; but the jaspers 
more perfect, and ate red, lioney colour^ and bjack, some of tlir 
latter especially admitting of a fiye polish. 

After two days labour, with a strong fair ‘wind, I was told 
that I was only four coses nearer Banda, than whe^ I left the 
Yamuna, the whole distance being reckoned ton coses; but, 
leaving my boats and travelling by land; it took me from six in 
the morning to eleven to reach the town in a palanquin, during 
which time I must have gone twenty miles.* The coses of Ban- 
delkhand, the district of w'hich Banda is the capital, are there- 
fore very long. From Banda to the Diamond Mine is reckon- 
ed twenty-nine coses : but I toc^k eighteen hours to perform the 
journey in a palaiiquiTi, with relays of bearers, and making no 
halt that was avoidable. The distance, therefore, must be 
seventy miles, as tlie roads, when I went, wwe tolerably good. 
As it rained much on rny return, tlie roads were bad, and I 
took much IcHigcr time. I must here observe, that the latest 
maps of India, which I have sc‘en published, even by far tlie 
best, tliat ol' Mr Arrowsuiilh, represent this part ol’ the country 
very iinjjerl'ectly, • 

Singhapur is a sin^ll town at tlie northern side of the hill, on 
which is built Ajaygar, or the Invincible Fortress, and is twenty- 
four computed coses from Banda. The country between the 
Yamuna and Singhapur is in general level, "With, however, many 
projecting insulated rocky hills. That immediately adjacent to 
Banda consists chiefly of a small-grained granite ; some oJ* 
which conUiins red felspar, while ([uartz a.id black .mica ; and 
some is composed of wdiite felspar and quartz, with black mica. 
Besides the granite, this hill contains also large masses of quartz 
and felspar, very irregiilarlj^ intermixed rather than aggregated 
into one solid rock. I^rom the riiggedness of their appeiirancr 
I judge that the otJier small detached hills are of similar mate- 
rials ; but I had no opportunity of* examining them. 

At no great distance to niy lei’t, in going to Singhapur from 
Banda, I had a ridge of hills, which is a continuation of that 
which, commencing at Rohitasgar and Sahasran on the banks of 
die Son, passes behind Mirzajiur and Allahabad, and which^ 
from the last-mentioned place, takes here a large swxcp to die 
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«roUth, and then bends nortli to Goyali^ar, ami from thence lie- 
hind Ajgra and Dilli, being the northern boundary of the V^ind- 
hyan raountons. Tte portion of this ridge passing through 
Ifendelkhand, has a %^eiy similar ap})earance to tlie part of tlie 
same range that passes througli the , Shahalmd district, only it 
is less sterile and rugged ; for the trees in most places ascend to 
the very summits of the hills, Jiiid it is only in some places that 
tlie table land on the top is bounded by an abrupt precipice of 
rock, such as surmunds tlie whole eastern end of tlie ridge. The 
nature of the star^ta seems, however, perleclJy similar throughout 
its whole extent, c^onslsting of horizontiil rocks, which, near the 
surface, are a kind of free sandstone, very fit for building ; but 
, in the interior of the mountain, the rock is too lirird, apjiroach- 
ing near in nature and appearance to hornstone or granular 
quartz. The colour is various, red, brown, and wliite ; and, in 
general, it is more or less dotted with black. 

On the summit of Ibis range, is a table-land ol‘ great extent, 
and frmn about 500 to ISOO feet of* perpendicular Iiciglit above 
the level of the Gangetic plain. To the side of lliis table-land 
most remote from this plain, I hav^^ not reached ; hut f^oni the 
side next the Ganges, there jiroject many small ridges of tlic 
same materials, which run towards the/ianges and Yamuna, as 
at Sahasran, Chunar, Mirzapur, Allahabad, and at T'ainos, 
where a ridge not only penetrates across the channel of the Ya 
njuna, as others in several places do, but rises into a small rocky 
hill on the left bank, thus forming the only hill in the ancient 
kingdom of Antarbeda, now called the Dooab by the ]Midjam- 
inedans. * 

Tlie ' ery strong and remarkable fortress of Kallangjar is on 
one of these ridges, projecting to tlie west irom the main rangt', 
of hills, but separated by iwnarftiw gap. I passed it liotli coin- 
ing and going in tlie dark, so tliat I hail no opportunity of eva- 
mining the strata; hut the lyiildiygs ol' the town, no doubt ta.kcii 
from the hill, arc of tlu* iree sand^one usual in this range. 

Ajaygar, another fortress, seven conqiuled coses from Tva- 
langjar, stands also on a ridge projecting to the JCcn river; hut 
the portion of the hill occujiied by tlie fortj’css, is separated 
fj’om the east and west ends of the ridge by two deep ravine.s 
that penetrate the hill almost to tlie level of the jilain. Al- 
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thoiioli the u]i])er part of llic hill occujMcd hy the fort, consist* 
of tl)e usual IVoestone, tlic lower part, on the south side atdeast, 

• towards the market-place eidled Kal rat,' consists of a very fine 
peifeet granite, with large concretions of red felspar. iAceord- 
ing to a manner of reasoping'nsual with several mineralogists, 
we sliould call this granite incmibti 2 t on the sandstone, the lat- 
ter tKTU))ying the higher and central pajt of the ridge. I will 
venture to sav, that in the world there is not a more perfect 
granlle, nor one nliich has lessithe appearance of strati&aition ; 
Mini it must l)e observed, that in many parts between the Sand- 
stone rangi‘ and tbt' Ganges and Yamuna, there arc scattered 
small (lefaclied ])eaks of the rocks usually called Primitive, ^as at 
the hill near Panda, already desi'rihecl. Peyond these* peaks ^ 
theri‘ is no rock whatovei’, until we come to tl»c Ilimalya moun- 
tains. 

From Sinoha])ur-, adjacent to Ajavgar, I proceeded in an 
easterly direction, tbrougb a narrow valh'vJfor about four miles, 
to A'izramginij, at the bottom of the miiiii sandstone range of 
bills. Here, as the, name implies, bad been a neat restiug-j)lact'*,, 
witli a ivservoir of water, and various accf)i)nn<xlatif)ns tor tra- 
vellers. I'h’om llie style of the buildings, they w^ould appear to 
have been erected by tlje Muhammeilaris, and are said to have 
been destroyed o\it ol' nK*re wanloniiess l)y the last Marliatta 
officer slalionetl at the ]:)hKe. From lliis resting place, I aseend- 
ed the bill by a very bad road, but practkable for loaded cattle 
or palainjuiiis, and conducted walh total disregard to art, as it 
leads slraiglit u]) the steepest ascents. The total height is very 
considerable, peihaj)s live or six litindred feet jK'rpendieular. In 
tlu’ middle of the way has been another place (>1‘ refreshment, 
built in the same style >^illi that below, ifnd ])robably also a 
]\Iiiliammedan v,'ork. Iffie liillff hcr^ alK)uiul in Sagwan (Tec- 
tona f^raudis), and in a s])ecics of Diosjn rus })roducing Abnus 
(Fibeiius). The former, so lar as ^can learn, never reaches to 
a sizc‘ fit for use ;♦ the latter is nowlicfc larger or better. 
tree is ]>y the Utitlves called '^Fenged ; it is only the black lu‘ai-l. 
tiiat is calk'd Abnus, — a I’ersiaii term, Irom wliicb our Fibony is 
derived; and I am well in brined that, in the Sangskrilta, tliere 
is tio term Jbr this wood, polished timber, it would seem, haying 
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Altered little into the economy of the aiifu iit llinduH. Lain- 
boos arc also abundant bn these hills. * 

Tite tkblc^and above the ascent is more level, and fiwr from 
rocks, dian tjiat in the Slis3ltabad district ; but, iiltlumgh I ad- 
vanced on it about three miles, and to within full \icw of the 
town of Panna, I saw not the slightest trace of culti\ati<)ii. I 
did not proceed to Panna, Ix'cause I found the ])eo])le at work 
in search o£ diamonds, and ' thus satisfied my curiosity without 
beiiig obliged to remain a night destitute of' comfort in the l*or- 
irialfey of a visit to the Raje. 

The whole plain on the table land for several miles round 
Panna in all directions, wherever it happens to he of a grav elly 
nature, is said to prwluce diamonds. In most ])arts, the soil is 
very red, in others it has only a slight liiige of that colour, and 
is of a dark bmwn. This soil is from two to eight cubits deep; 
and, where the diaftionds are found, contains many small 
pebbles, a good ileal n'semhling some ores of iion tJiat I Iiave 
seen in Bhagalpur. The diamonds are found intermixed with 
this, but never adhering to any stone or j)cl)l)lo. The workmen 
hit up llu‘ gravelly larlh in baskets, throw it into a sluillow pit 
hlled with water, and w'tish out the eartli. I'hey then s])read 
tlie washed gravel thin on a smooth piece of ground, and sej)a- 
rate the useless pebbles w’ith their hands, moving eight or ten 
pieces at a time, that no diamond can j)ossibly esca})e their 
notice. Majiy day^ are thus often sy>ont wilhoiit success; but 
a very few diamonds in the year repay the workman for his 
hour. The greater part of the diamonds are not worth more 
than WO rii])ees *. A good maiiv, however, are loiuid worth 
from 500 to 1000. •V ery few aiv found worth above the latter 
value. Th<‘ Raja is said^ to have at ])rc*sent one valued at 
50,000 nij)ecs ; but he has not beim able to find a merchant, 
and lias placed the gem in the he<ad of an image. I’lie work- 
men assured me, llial the- genera I ion of diamonds is always go- 
ing forward, and that they have just much chance of success 
in searchinu’ earth whicli has bct*n fourteen or fifteen years uii- 
examined, as in digging what has never been disturbed ; and, 
ill fact, I saw^ them digging up earth which had evidently b^en 


** The rupee contaiue 179^ grains of silver. 
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before examined, as it was lying in irregular heaps, as tlirowa 
out after examination. 

The Rajah has gtiards all around, and some wak*h!l(»eit aUi^nd 
the labourers ; but no great precaution to hinder smuggling is 
apparent to the visitor. The workihen I saw wefe Rajputs, and 
had every ap|X"ai’ance of poverty. The men appointed lo giiard 
them were common soldiers, probably allowed two or three ru- 
pees (5 lo 1\ shillings) a montli, and such as in the Conipany‘'s 
government uould be open to every sort of peculation. The 
barbarous severity of the petty cliiefs, siieJi as the Raja pro- 
bably, in a great measure, prevents illicit dealing. The wholt* 
diamonds are (*ollectcd at one house, where they are weighed and 
sold to the UK reliants residing at Panna. TIki workmen arc al- 
lowed three-fourths of the va1ui‘ of those about the size of a pea or 
still smaller; two- thirds of the value of tliose about the size of a 
hazel nut ; and onc-lialfof the value of llufce larger than a filbert, 
but few^ of lliose are found. Any man that pleases may dig, 
and it is said, that, on an average, about a thousand men are 
emydoytd in the search. 

Thii rock immediately under the gravel and earth, among 
whicli the diamonds are found, is a white granular quartz, e^•i- 
dently of the same nature Mith the sandsUrne usual in this range 
of hills, hut rather too liard to be cut for building. In many 
places, it is stained red, and contains more black sjxrts or dots 
than usual. On the ascent of the hill, the rock is white free 
sandstone, very fit for building. 

Leny, im March 1819, " 


Art. TS..—lJc,^cnj)fion of the PaterUt Sympiesomcter or New Air 
Barometer, /b/ ALKXANnj':Ji Adie, F. R. S. Edin. Com- 
municated by the AutJior. ‘ * . 


My attention was first directed to the improvement of the Ba- 
rometer, with the view of rendering it susceptible of indicating 
any of those minute changes in the weight of the atniospliere, 
which might be supposed to arise from the action of the Sun 
and Moon. A very sensible instrument was obviously necessary ' 
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* for such a purjK)sc ; and I was therefore led to the idea of mea- 
suring the pres^re of the atmosphere by its effect in coinpress- 
ing a coluiian of common air. Upon construclijig an instru- 
ment of this kind*, however, •! found tliat the air was absorbed 
by the fluid with which it was inclosed, and tlial a good and 
pernianent barometer could not be made upon such a principle 
till this radical defect was removed. I therefore directed my 
attention particularly to this object, and succeeded beyond my 
most sanguine expectation, in freeing the Air Bai-ometer from 
this great source of inaccuracy. 

l^'he name of Sympkusxwietcr whicJi I have given to this im- 
proved instrument, is derived from the Greek words to 

compress, and measure, denoting the property it {X)ssesses 

of measuring the weight of the atmosphere by the compression 
of a gaseous column. 

The principle of the S^yinpicsometer, wliicli is represemted in 
one of its forms, in Plate IT. Fig. 2., cousisis in employ- 
ing an clasti( fluid oi* gas, diircreiit from air, and any liquid, 
excepting cpiieklilver, which neither acts ujxm the gas wliicIi it 
conffnos, nor is perceptibly acted ujkm \)y llie ai?’, to tin? con- 
tact of wliicli it is in some measure exjxwed. Hydrogen gas, 
azotic gas, or any ol‘ the gases not liable *to lx* absorlxyd by the 
inclosing fluid, may be used; but 1 prefer hydrogen gas as 
superior to any otln?r that I have tried. The liquid which an- 
swers best is an unctuous oil, or a mixture of unctuous and vola- 
tile oils. I consider iilmoiul oil, coloured with anchiisa root, 
as the most eligible. • 

The Sympicsoineter consists of a tube of glass A B C, of about 
18 inches long, and 0.1? of an inch diameter inside, terminated 
alx)ve by a bulb A, about two lilies long iiKside, and half an 
inch diameter, (but this will vary, as the instrument is required 
to have a greater or lesser range); and having the Iowtf extre- 
mity B bent upward, and expanding into an oval cistern C, 
open at lop- 


• When I constructed this inslniment, I was not aware that Dr Hooke had 
employed the compression of a column of air to measure the weight of the at* 
mosphcrc. The Sympiesometer, however, will be foui^ to have no rcseinblanrii^ 
lus instrument but in tliis piu'ticular. 
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The bulb A at the upjjer end of llie t\ibe is drawn to a slci^^ 
dcr thread, and is at first left open. In order, to introduce t lie 
gas and oil, I fill the bulb and tube with quicksilver : Then 
liolding the tube horizontal, a coftimunication is funned betwtHJii 
a gasometer, containing the gas to be used, and’ the slender pipe 
at the end of the bull) A, by means of a flexible tube. As the 
tube is brought to a vertical jK)sition, the ([uicksilver flow s out 
till it descends in the tube to tlie level of the top of the cistern, 
and the gas enters to supply its place. The slender pi})e is 
tlien to be sealed hermetically close to the bulb A, by a touch 
of the flame ot“ a blow^pipe. 

The tube A B C is now to be inverted, and tJic mercury 
jKJurcd out of the cistern C, allowing tlie column which occupies 
the tube to run towards tlic bulb, to prevent the escape oi‘ the 
gas. The tube being again turned into a vertical positionj, 
the portion of quicksilver whi(*li remains is removed, by [x)ur- 
ing some of the oil over it, and heating the gas until, by it,^ 
expansion, it forces the column of quicksilver wliicli is left at 
tlie lowxT end of the tube, into the cistern ; then, holding the 
tube nearly horizonlalf the oil will enter as tlu; gas etxjls, and 
the remaining quicksilver may be ]K)ured out of the cistern ('. 

Tlie inclosed gas wlilch has tluis been introduced, changes 
its bulk, or <K‘Oiq)ics nn)re or less sptice, acconling to the pres- 
sure of the atmosphere upon the surface of the oil in the cis- 
tern C. The scale m n for measuring the cliange in the bulk 
of the gas occasioiietl by a change of pressure, is lonned (‘\peri. 
mentally, by placing the instrument in an air-tight gla >s-casc;;, 
along with an accurate barometer and thermometer. 

The glass-case is furnished with u condensing and exliausting 
syringe, by which any dentyity may be given to the inclosed 
gas, so as to sup])ort a exihinin of quicksilver in the barometer ol’ 
28, 29, 30, or any other required number of‘ inches. The height 
of the oil in the tube of the Synqiiosometer corrcspinding to 
these }X)ints being marked on its scale, and the spaces lictwceu 
being divided into an hundred jjarts, these parts correspond 
with hundredths of an inch, on the scale of the mercurial baro- 
laifeter. 

As the bulk of the gas is altered by any thange that takes 
'Ipilace in the temperature of the atmosph.ere, it is necessary 
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apply a correction on this account. For ihi^ ])urpose - the prin- 
t.i])al or barometric scale m n^ is inode to slide upon anotjjier scale 
op, jdaced either *beilow it or on one side of it, which is divided 
into degrees and parts, so as to represent tlie change ol* bulk in 
die gas produced by a change of temperature under ilie same 
jiressure, and corresponding to tlie degrees of a conimiai Ther- 
nioineler iittaclied to the instrument. 

This scale is constructed in the same manner as the scale of a 
common th^mometer, by changing the temperature of tlie bulb 
while the yiressurc is the same, and noting tlie range of the oil 
occasioned by it. 

In using the instrnnuiit, observe the tem pc* rat lire by tlie 
tlieVmonieter, and set the index which is upon the sliding Syin- 
piesoineter scale, opposite to tlie degree of temperature upon, 
the fixed scale; and then the lieight of the oil, as indic'.ated on 
the sliding scale, will l>e the ])ressure of the air required. 

When the height of one jilace above another to be measure 
ed by the diminution of the pressure of tlie atmospliere, ano- 
tliiT correction is necessary to in.'iure ]K‘ri‘ect accuracy in all in- 
slriuneiits iiulicatiiig this change, becauije the pre.^sin*©. ^of a 
column of air of a givc'ii altitude varies according U' iis humidity 
or moisture. 1 h;ne therefort' added to Ihe Synqiiesomcter a 
new Ilygronu'ter, which has already been described in a preceding 
article. See ])agc SS. 

In some of the Syinplesometcrs whieli I have made, tlie scale 
IS divided into ])arts eoriespoiuling to tlie increase in bulk wliieh 
takes ]>lace in the gas by tlie tliuiinislied pres-^ure ol“ the atmo- 
sphere on ascending a given lieight, the temperature being of 
Fahrenheit. This .seale«is also tbnned by ex])eriment, as follows : 
The instruineiit being jilaced in tlo^ glass-case as hefoi e describ- 
ed, increase the density of tfie inclosed air until it supjxirt a 
eolunin of quicksilver oJ’ iiielies, the temjierature being 
Mark this point zero; theiifroin Oie logarithm of subtract .0100, 
and find the corn s])onding number, which is SO.JiOi ; regulate 
the density of the air to suj)jM)vt a column of* quicksiher of this 
length ; number tliis point on the scale 100, and divide the 
space inlolOO parts; each jiait will eijual tlie increase of bulk;,, 
or fall of the oil in the tube by ascending oiie fathom. In the 
fcbovc gigtiner proceed^ l>y buLt.a^ling .OtOd iivta the logarillun, 
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last found, and marking the points corrcsjx)ndii)g to these dea^ 
sitics, until the scfile is complete. 

By the above scale, the approximate lieight'will l>e given with- 
out the aid of a table of logarithms, by subtracting the number 
of fathoms indicated by the Sympiesometer at the under station 
from that indicated at the upper station, the dilfcrcnce being 
the number of latlioins which the one station is above tlie otlier. 

Previous to la} ing this instrument before the public, I Avislied 
to have it submitted to a fair trial, by comparing it widi obaeiva- 
tions made in the same ship with the Marine Barometer. For 
iliis purpose Quintin Lcitch, Esq. of Greenock, tlie proprietor of 
tlie ship Buckinghamshire, obligingly sent one of the first 
which I had made \vith this sliip on her voyage from the Clyde 
to the East Indies, in the year 1816 ; find the following is tlie 
report given of tlie instrument by the late Captain Christian^ 
llie commander, on his return. 

“ I am glad to say that I consider your Barometer a valuable 
instrument at sea, having given it a fair trial on the outward 
passage to India, by keeping a correct register of it, as w’ell as 
of the exmunon Marine Barometer, taken every tliird Jioiir, 
niglit and day, during the passage ; and I not only found that 
it was fully as sensible of the changes of the atmosjJiere as the 
other barometer, but tliat it bad a great advantage over alJ 
barometers 1 have ever seen used at sea, namely, that of not 
being in the small c'st degree affected by the motion of* llie 
ship, which will often make the c|uicksllver in tlie common 
tube plunge, or rise and fall,o in such a degree as to make it 
very difficult to come witliin at least, one or two tenths of an 
inch of the trutli, even in the largest *5ihips. On the passage 
home I also found it very c>orrect in tlie indication of the winds 
and weather.” 

An opjxirtiinlty of trying the Sympiesometer in a very diflcront 
climate occurred last yeai’, when the Expedition under Captain 
Ross sailed to the Arctic Regions. Lieutenant Robertson of 
the Isabella kindly undertook the charge of this instrument, and 
regular observations were made every four hours with the Syni- 
piesometer and Marine Barometer, the results of which were 
higlily satisfactory, e The observations commenced on the 24th of 
April, in Nortli latitude 39 j and longitude 1® 7 E, ; and were 
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Milttnucd to the latitude ot 76^ 50' N. and during the return of 
the ExjTedition to Deptford till the IBth of November. These 
observations, in the’ form of a graphical representation of the 
progress of the Sympesonieter atid Marine Barometer, have 
been ])ublished in Captain Ross’s Account of the Expedition, 
i|nd will enable navigators to form a correct estimate ol‘ the re- 
l^ivc value of the two instruments 

The following is Captain Ross’s official report upon the Sym- 
picsometer : 

‘‘ This instrument acts as a marine barometer, and is certain- 
ly not infcTior in its powers. It has also the advantages of not 
being affected by the diip’s jnotion, and of taking up very little 
room in the cabin. I am of opinion that the instrument will 
supersede the Marine Baronicler, when it is better known.'” 

Lieutenant Robertson, in a letter to tlui Honourable Cap- 
tain Napier of Mcrcliistoun^has 6 j)oken ol‘ it in the following 
manner : 

The Strmpiesoineter is a most excellent instriunenl, and 
shews the wa*ather far better than tlie Marine Barometer. In 
sliort, tlu^ barometer is of no use compared I 9 it. H‘ it has aify 
fault, it is that of lioiiig too sensible of siuiill clianges? whkh 
might frighten a reel’ in when there was no occasion for il ; but, 
take it altogether, in ray opinion it surpasses the mercurial ►ba- 
rometer as much as the barometer is superior to liaving none at 
all.” 

I have also had it in my power to make trial of tlie Sympie- 
someter on coasting voyages, through the favour oi my friend 
Mr Stevenson, Engineer to the Scuts LiglilhoiiNe Board, who 
placed one of them in the cabin of the Lighthouse Yacht beside 
a good marine barometer. Along wdtl^ a register of both instru- 

• We have now before us a copy of these ol)servations, both in a tabular and 
jarojected form. The superior delicacy ol^thc Syinpiesometcr is very remark- 
able. It frequently exhibited variations in the pressure of the atmosphere 
when the Marine Barometer was perfectly stationarj, and thus predicted 
changes in the weather, when the other instrument gave no indications at 
all. We have likewise seen the observations made with the Sympiesometei by 
Captain D ailing, of his Majesty’s ship Nimrod, who has expressed the highesb 
opinion of the superiority of the Sympicsometer, On one occasion in particular, 
it enabled him to make successful preparations against a storm, which was not 
indicated by the Mariae Barometer. Kb« 
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mcnts, extracted from the ship's jo^-hook, lie has favoured 
with a communication, wliich states, lliat, after an experience 
of two years, tlie Synipiesometer affords the most delicate and 
correct indications of the windier and that it is a great l‘a- 
vourite on hoard, being commodious even for the smallest ca- 
bin, and at the same time easily read off/’ 

'J'lie master, mate, and stewanl of the Light-house Yaclii, 
{Mr Stevenson adds), give such accounts of the utility and 
coinenienev of the Sympiesonieter, as ai'e well calculated to 
recomniend it to the attention of those sailincp in vessc’ls of' the 

O 

smallest burden. It is now In use in the service of the Com- 
missioners of the Northern I^iglUs, on toard the Light-house 
Yacht, of 80 tons register, and tlie I'haros, or Bell Rock Ten- 
der, of 45 tons.” 

Ljjixuuiigii, March 520. 1810. 


Anr. X . — Method of Waghinf;; A nchim'^ mrd hj the Natives of 
the Coast (ff Coromandel. Comnimiicated by the Authoi*. 

AV HEN his IVIaje^ty's ship ^linden struck upon the Cole- 
rooii shoal, on the coast of ■ Coromandel, in September 1814, 
a bower anchor was laid out by the Ixjats ; but after the sliip 
was hoA'e off, tliesc^ were found insufficient to raise the anchor 
off the ground ; and the water being too shallow for the shij) to 
apj)r()acli, it became necessary to resort to some oilier means of 
effecting this objec t. While'tbe officers were con.sidcjriiig which of 
the ordinary expedients vas best, the master-attendant of Porto 
Nuovo, wlio had come on board to give bis assistance^ suggest- 
ed that the natives should be allowed to trv the luelbod in com- 
moil use amongst them for wxngliiiig aueliors. This jiroposal 
was immediately agreed to by the Admiral, the late Sir Samuel 
Hood, whose ardent and inquiring mind caught eagerly at every 
thing new, A\hlcli promised to be of use in his jirofession. 

TJie natives were siqiplied with a number of spars, such as 
topmasts, jil)-booms, &:e. These they lashed together, so as to 
fegm a raft in tlie form of a rude cylinder, betwee n lliree and 
four feel in diaiheter. Round the middle of this, tliey wound 
the hv.oy-ynvo of tlie anchor, and made it fast. Thirty small 
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ropes, AviTC now niaclo fast to llic spar, and passed round it sc- 
verel limes, in an opposite way iroin that in which tlie biioy-rope 
had been womid ; thus forming what arc technically called slew- 
ropes,"' (turning ropes). Sixty c>f the natives now mount- 
ed the spar, and, having taken hold of the ropc\s, hauled 
upon them so as to turn the spar' round In a short lime, the 

biiov-n>j)e bceanie tight, which prevented the liirther rotation oi' 
the spar. All the slew-ropes being now rendered ecpially tight, 
w('re held firmly in both Iiands by the natives, who slcx)d 
. civet, and in a line, along the top of the spar ; and, upon a 
word of command lieing given, the whole party tinvw llicin- 
selves suddenly backwai'ds, s(» that they all fell flat on the surface 
ol' the^water at the same moment, liy this operation the sjiar 
was made to ])erform one cjuartcT of a revolution ; but this of 
‘(‘(uirse did not start the anchor, though it made the buoy-rope 
so light, as to ivipiire a considerable force to ])rt‘Aent the spar 
irom turning bac‘k again. The next turn was made by the al- 
tei’nale pairs of mc*n rc^maining exUmded on the water, uJiile llm 
rc‘sl graduallv climbed up to the top of the spar, by means of 
the slew-ro})es. Having reaelied this ])oint, and having draw’j 
their i-ojies ccjually tight, they again tlirew th^mselves on their 
backs, while those who wc*iv already down, inc'r^ly took in the 
slael f as it is4;ermed, of their ropc*s; tliat is, kept them uniform- 
Iv tc'iise, while the spar was' performing another (quarter iwo- 
iiition, by the effort of tlic number who had climbed up. The 
same tiling was repealed, always by half of the }>art\, till the 
anchor was I'airly lifted off the gi'ound. As sexm as this was 
accomplished, tlie whole of Uie iiati\es c^oiitinuc'cl stix iclied on 
the water, while tlie Ixiats tenved the spar, 1ogi‘lher with tlic 
auelior, and all the ap])anftus, into deep water, wIrtc the ship 
lay; and the anchor was then liov 4 ‘ upnn the usu;il wa\. 

The anelior in Cjiiesticm welglK'd alnn e tluve tons, and was 
much hc'avier than any wliieh ll^e mUives had ever before 
-tJ^ai^ed. Tlu'v complaiiu'd much of this eireum^tanev ; and in- 
deed, it luid nearly cost them \ory dear; for, when they had 
neai ly J t.‘aehed llu’ ship, some of them, cmiIut becoming tirc'd 
or frightened, let go ihc'ir ro]K\s. I'his threw atidilionai weight 
U])on the ivst, who in thch* turn, hecMnning alannc'd, also ijuiiled 
their liold. In an insliint the anchor sunk to tTie botloii', caid 
by unwinding the buov-rope gave the spar so tajiid a rotatory 
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motion that 30ine of tlio natives were actually carried rcfwd 
along tvith it, 1>tiY happily no one was hurt. 

The med&od above described fer weighing anchors, tliongh a 
rude one, is nevertheless founded m good princijdes, and in the 
hands of an intelhgent seamiin, might perhaps be simi)iified and 
perhaps rendered pracUcally bseful. A prejudice, liowcvtM*, )>!v- 
vails too generally at sea against every, new operation ol' seaman- 
ship ; and this is the more unfortunate, since all expcricnci' shows 
tlic importance of adding to the number of? those resources 
which, from the various nature of the services on which he may 
be employed, and tlie unforeseen accident# to wliich lu* is li- 
able, the practical seaman stands st> perpetually in need. It 
is true that the expedients in common use for raisyig an- 
chors are numerous ; but a cas4.* may easily be ctaiccived in 
which none of tlicse methods will answer tlic purjiosi* ; and llie' 
anclioi’, as is frequently the case, must be abaudoiUMl. On suc h 
an occasion, the foregoing mode^, or some modification of it,, 
might be resorted to, iivorder to avoid such an alternati\e. 

It would be easy to counteract the tendency which tlie spar 
has to I uni back agaip, after the anchor is lifted off* the ground, 
by having two buoy-rojios instead of one, and passing them 
round tlie spar W opposite zem/s. It is clear that, when tlie sj)ar 
was made to turn by tlie action of th^ men fallinjp^ down, one of 
these ro})es would become slackened ; but, at the end of* eac'li 
pull, or quarter turn, this slac'kcned rope might be drawn tight, 
and then the whole strain exerted by the men might be re- 
moved with safety; since the anchor would now hang by two 
rc^pt's, wound round in opfiosite Sections, and would, tlierefoi'c, 
have no more tendency, by its weight, to turn the spar one 
way, than the other. Practically I(X>, this w^mld be service- 
able in other respects, cis it* w ould enalile the wlioie number 
of men to be employed at each pull, instead of one-half; and 
where there is the leasts swell, it is obvious that some contrivance 
of this kind is indispensable. 

It iilay be objected to this metluxl, that it can only be put in 
practice where' a set of amphibious workmen, like those above 
described, are to be found. But it would not be difficult to 
form a water wiiidlas, which should be worked by men in boats. 
In constructing the raft round Avhich the buoy-rope is to pass^ 
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numb^ of handspikes^ capstan bars, or other levers, might l)e 
inserted and left standing out, like handspikes in a windlas on 
board ship ; or these levers, instead of being lashed in jilobg with 
the n)ain spars of the raft, might be attached to the outside, and 
made to act as in the power familiar to the prax tical senman^ 
under the name of the Spanish windlas. In this way, the use 
of slew^-rojKJS would be sujxjrseded ; and, by lengthening these 
leve^^, the power might be increased at pleasure. It ought not 
to 1 k^ forgotten, that the smaller the diameter of the raft, com- 
pared with the length of the levers, the greater will be tlic power 
of pureliasing the anchor. In )jractiee, therefoi’e, it may be ad- 
visable to make that j)art of the raft over w^hieh the buoy- 
rojic passi‘s, as small, and those 2)arts which bear the levers, as 
kirge as possible. 


Art. XI. — E.rmninaiton of some Compounds which depend up^ 
on very weak Affinities, By Jacoh Bkrzelius, M. D. F. R. S. 
and corresponding Member of the Institute of France. Fom- 
imniicated by tlie Aiitlu)r. • , ^ 

So long as we confine our attention to •those combinations 
which owe their existence to very strong chemical affinities, we 
find a striking simplicity and a constant analogy in tlicir compo- 
sition : but, if we begin to examine tliosc combinations which 
depend U2)on weak affinities, we find, that, as w’^e prcK’eed, the 
modes of combination continue to increase in number and intri- 
cacy. Salts formed by the union of strong acids, with salsifiablc 
bases, belong to the former of these classes ; wliilst a great part, 
of the productions of the mineral kingdom, wdiere bodies slightly 
electronegative perform tlie function *of acids, belongs to the lat- 
ter. This class includes alsct some other very w’cak combina- 
tions; those, namely, which take plaae among compound mole- 
cules of tlie second or third order, and which form salts of a 
double, sometimes perhaps of a triple base. It is sufficiently as- 
certained, that chemical affinity rapidly diminishes as flie num-. 
her of combining atoms augments. Thus, the affinity of com- 
pound molecules of the first order is much wx'aker than that of 
elementary bodies ; and the differcuce bct>veen the affinity ex- 
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rrted by molecules of the second order, juid that exerted by moy,;;; 
lecules of the first, is immensely ^realcr. Now, it is preciselynj^ 
.the study of these decreasing affinities whicli forms the object of 
luiiieralo^ical chemistry, and ^vithoiit which, that sconce (‘an 
never arrive at any higher degree of ])erfection. Tlie atteni])t 
to pnn e that the combinations which ctaistitiiti* minerals have 
})een formed under tlic same laws winch regulate tlie union of' 
clemrMilarv suhstances in our laboratories, has met with a degrt‘C 
of success, .suHiclent to remove all doubts concerning tlie accura- 
cv of its ])nnci])]c ; but in order tc) reduce tlie results of not a 
few mineral analyses into conformity with these laws, the sup- 
poi*tcrs ol* this opinion have been obliged to admit HKKiefiol' com- 
bination, to which the chemistry of our laboratories offers no- 
thing analogous ; and it has betm found, in geni'ral, that com- 
pounds in the mineral kingdom consist of a greater number of 
molecules than wa' liave it in our poAVer to combine by artificial 
means. ^Flie reastm of our inabilityHo form such combinations 
not. that weak affinities arc inert in our experiments ; but ihai 
they are de?-*troycxl by those greater forces of whicli wc are ob- 
liged to make use, in order to obtain the combinations in an iso- 
lated slate. Hitherto few trials have been made to produce ar- 
tificial compounds i|^nalogous to fossils; bnt I am fully persuad- 
ed that siK'Ji attempts will succeed, to a degree beyond what is 
hoped for in the present state of science. 

In riy experiments u])on the composition of silica, (AflmmU, 
i Fifs'ilc^ Ktrtii tom, v. p. 500), I have proved, tlial if alu- 
mina, silica, and an excess of tlie carbonate of' potash, be mixed 
together, and ailerwards hea'ied in a crucible of jilatina, till the. 
mass has been, for some lime, in a state of fusion ; wc shall ob- 
tain a saline mass, of wlilch w'ater dissolves a portion, and leaves 
a portion l^ulissol^e(l, in riie fprm of awhile powder, wliich 
T’K'iv he called felspa)- with an excess of base. This ]^)wder is 
comj)osed of silica, alumina anc^potash, in such jiroportions, that 
the aJiunlna contains three times tlic oxygen of the potash, and 
t/U' 5-iIica contains a (juantity of oxygen etpuj] to that of tlie two 
bases togt^liier. Hiis sulistance, then, in reality, being felsjxir 
dtprsved ol’ two-lliirds of its silica, bears to it tlie same relation 

* Es^nifi on Phyncs^^Chiinintry and Mincralo^^^ a Swedish Journal conducted 
Jlcvrclius and Ilisin^cr. — TaASi-j, 
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|. whicb,,^ neutral sulphate of alumina bears to the subsulphate. 

^ It is evident, fVufti the very operation by ^vhich this coinpound is 
produced, that it must haye an excess of its bases. If, on tjite 
other one portion ViiT.baugtic potasii be made to saturate it- 
se^lf alumina, and another portion with silica; and if 

(he 1‘orni^r ol‘ these solutions be pjurod, drop by drop, into the 
Jattei*, without however procijri^tatmg all the silica, we shall ob- 
tain an abundant precipitate, -which contains alumina and jxi- 
tash in die same mutual relation as tlie preceding ocmipound, 
but united with a double portion of silica ; in other words, the 
silica contains twice the oxygen which exists in the bases. And 
this is exactly the composition of vesuvian, 1 have not yet at- 
t<;mptc‘d to jpixiduce fels}>ar by artificial means; but I have 
reason to l>elicve, tliat it could be accomplished by digesting die 
preci])itatc just mentioned in a solution of silica liy w^ater It 
is verv evident that our knowledge oi‘ minerals would gain a 
much higher degree of certainty, ii‘ by synthesis we could con- 
firm our analytical results. 

In several double siliciates, we find one of the two comjxmcnt 
fiuluiiates saturated with silica, in a higjier degree than the cjher. 
Such, for example, is the composition of •emerald, in which the 
glucina conWns a quantity of silica douj^le of tliat combined 

with the alinnina — Be Si ^ + 2 Si^^. In f^phyllite, the ptv 

lash is combined witb a dose of silica double of that wnth which 

the lime is combined =r K Si^ + 8 Ca Si*."f’ It would be a simi- 

* This expression requires explanation? T have shewn i f'ys. Kent* ^c. 

lotn. V. p.,4<9n) tliat, if crystallised bomcic acid be made to absorb a quantity of 
fluo-siliceous acid, and if thes« acids be then extracted by means of caustic anuno- 
nia in great excess, the silica which remains is visibly soluble in water, and 
plainly decreases by lixiviation. No ttuortc or boric acid can be discovered in it ; 
and the water which holds it in solution, does not act ujMJn the vegetable colours. 
It does not lose its solubility by boiling; but, when dried, it is soluble no lunger. 
If, in a vessel of water saturated with silica, fwo small cups, the one containing 
artlHcial vesuvian, and the other silica in a state of solubility, were placed conti- 
guous, it may be presumed that the fomier would be converted into feUpar; 
since the silica, which it might extract from the water, w ould be continually re- 
placed by the latter. 

■f M- Berzelius is generally known to have demonstrated, that, (with the 
exception of those substances which have axote or plibsphorwa ft*r their boffe) 

yob. j. xo. X. 1810. 
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kr case, if we should find a combination of an acid sulphajte with 
a neutral one, or of a neutral sulphate with a sub-sulphate. 
However, the class of double salts, formed by strong acids, has 
not hitherto presented any insUince of such a combination. 
Whence it is clear, that the discovery of a double salt, analo- 
gous to these, and capable of being produced in our la!K)ratorics, 
is of great consequence, for the support it affords to tlie ideas 
which wc have formed respecting those combinations, and to the 
formulas by which we express them. 

Artiiicial double salts usually contain only two salts, which 
have either tlie base 6t the acid in common. Hitlierto we have 
discovered only one salt, composed of three different salts ; it is 
obtained by saturating with ammonia, the triple acid composed 
of the muriatic, sulphurous, and carbonic apds ; and, besides, 
the nature of this trijde salt is uncertain, on account of the dis- 
putes whicli subsist with regard to the nature of its acids. In 
the mineral kingdom, on the contrarjr', we find a great number 
of siliciates, with triple and quadruple bases. It is plain, that 
]£ these triple salts are not, in fact, mere mixtures, they must be 
considered as composed of two others ; each of which allows itself 
to be again decompose^d into two others, und so on to their simple 
elements. It follow.% therefore, that a triple salt of this kind 

tn any chemical comjtcthlt of vahich all the ii^rediente oxygen^ the oxygen 

emtained by one of those ingredients is constantly an iij^XQUOV fa AT of that contained 
by each of the others. Upon this principle, cpnibined with the Atomic theory, 
of which it foims an extension in the highest degree important to chemical 
■cience, M. DerzeJius proposes to found a new and expeditious method of repre- 
■enting the nature of compound bodic^. Each radical, or elementary substance, 
ia designated by the initial letter of its Latin name, whilst the dots above dt indi- 
cate the number of doses which that radical contains of oi^gen. Thus, the for- 

« 

ikmla, Be Si t >f 2 A1 Si ^ signifies that (1 otom of heryllwm with 3 doses at 
QxygtJif or) 1 atom of glucina form * a compound with (4 atoms of silicium, each 
of which contains 3 atoms of oxygen, or with> 4 atoms of silica ; that (1 atom of 
aluminium with 3 of oxygen, or) 1 atom of alumina forms a compound with 
8 Atoms of silica; and, finally, *that tlie foimer of these compounds unites 
with 2 times the latter, to constitute the emerald. The second formula, 

K Si t 4 8 Ca Sii3, denotes that (1 atom of kalium with 2 of oxygen, or) 1 atom 
of potash forms a coin|idund w'ith 4 atoms of silica ; that (1 atom of ciJcium 
with 2 of oxygen, or) 1 atom of lime forms a compound with 2 atoms of silica ; 
(ind tint the former compound, in apopbyllite, is united to 3 times the latter. 

* Tium* 
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j^,,lnust bie jcomposed either of two rtotiolc salts, which have one of 
their bases in common, or ot a double salt, combined with one 
or more molecules of a i^ple salt. In more general terms, -It 
must be cewnposed, either of t^o compound bodies of the third 
order, or of one conijxmnd body of the third, and another of 
tlic second order. Ihit at present we know not tlie number to 
wliich the orders of compound atoms may amount, or how many 
atoms of the second order may meet together in the same com- 
bination. 

Another circumstance about which we have obtained no cer- 
tainty, occurs in that species ol combinations, into which one of 
tlic ingredients enters only in vciy small quantity ; such, for 
e»am]Jc, as plumbago, in which one molecule of iron must be 
comhiru'd willi about 200 molecules of carbon. It is very diffi- 
cult, in such cases, to distinguish between a foreign mixture and 
an actual conibiiiation. In analytical experiments upcm mine- 
rals, those bodies which appear only in very small (quantities, are 
generally considered as adbidcntal. And although this principle 
may sometimes lead to erroneous results, it is advisable to adopt 
it in cases where its inaccuracy has not a certain degree of ♦pro- 
bability ; bec*ause without some such help, our reseanJies would 
be enveloped in endless difficulties. Aftew obtaining a general 
acquaintance wnth the subject, it will be easier to rectify the 
mistakes which may have happened in particular cases. 

Examination of a DofubU Carbonate^ having a Base of PoU 
ash and Magnesia , — Carbonic acid bears a resemblance to silica, 
oxide of tantalum and oxide of titanium, in the weakness of 
its affinities, and in having a greattr tendency, tliaii tlic strong 
miids, to form compounds analogous to those of silica. The 
double salt which we are now to dc-scrihe, is a proof of this. — 
A solution of bi-carbonate of p©tash*was mixed (slightly in excess) 
with a solution of the miiriate»of magnesia. No precipitate was 
formed ; but some days afterwards,, a salt had arranged itself in 
crystalline groups, upon tlie bottom and sides of the vessel. 
When first sojiarated from the liquid, this salt had no taste, 
but a few moments afterwards it beemne alkaline. In pure 
w^atcr it appeared insoluble at first ; but scnne time after it fe}l 
into powder, and the water dissolved carbonate of potasli fiXMn 
it, leaving carbonate of mfigncsia umlissolveS. When heated 
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the lK)irmg temperature, it lost the water ol‘ crystallisatioii, bc-^. 
came opaque and of a iriillv- white colour, but did not eliange iw? 
form. At a more elevated leinporature it softened into blislers^ 
which gave out carbonic acid gas. By roasting, it was half 
melted, and acquiral a strong alkaline taste. 

This salt wa^ anal 3 ’M*d in the following manner. It was intro- 
duct'd into a Imlb of glass, formed at the end of a barometric 
tube. The hull) had been weighed when empty, and its weigJit 
w'lien cJiarged, served to determine the weight of* the salt wliicli, 
it contaiji€*d. The tube was then softened, at the distance of 
an incli from the bulb, and drawn into a very slender shank, 
which, being bent at the same time, fonued a species of conmte. 

It was next attached, by means of a tube of elastic gum, to 
a small recipient made like an cnameller’s lamp. This re- 
cipient ended in a shank ccjually slender, and was connected 
by an elastic lube, with a somewhat larger recipient, whicli was 
filled with dry muriate of lime. These two recipients, with their 
attaclied tubes, were weighed. The salt was then heated in 
the bulb by the flame of a spirlt-of-wine lamj) ; and the heat 
W’^as continued till the ma^s had been red, for a quarter of an 
hour. By this process, all the w^ater, and a j)art of the carlx)- 
nic acid were expelled from the salt. The w^ater waLs, of courses, 
retained by the apjiaratus, w hile tlie acid escaped into the idr. 
To determine tlic quantity of this water with all possible ac- 
curacy, the neck of the small cornute was cut by a dia- 
mond ; the carbonic acid wdiich remained in the a]>]>aratLis, 
was extracted at tlie end of the ifici])ient, and the two I'eei- 
pients nirh tlicir segiriont of the tube were weighed. To cut 
the tube is a Tieccssar)' precaution, because the small droy> of 
Avater that always adheres to the end of it, which enters tlie 
recipient, would otherwise ekc'ap^ our notice. The segment of 
the lube )vas tlien detached, dried and weigheni anew. Tlir 
difference betw'een its wx'ight and the weight last observed, 
gave wiiat tlie two recipients had gained by the addition of thei 
watt'r: 100 parts of the salt had yielded 31.24 parts of water. 
Of the wdt, 100 other parts, when weighed, after being 
heated to incandescence, in a crucible of platina, left 42.62 
parts of half-melted salt. Cold *^water, when added to this rc- 
Mduuni;, dissolved carbonate of potash from it, mid left caustic. 
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Ifiagnesia iindissolvcd. This last remainder, when collected up- 
on a filter, washed, dried and heated lo redness, w eighed 15.74* 
parts. The alkaline liquid existing in the waters of lavage, 
was saturated with mtiriatlc acM, in an appai'atvs calculated to 
avoid all loss from cflervt'scencc. Being aft er wards evaporatc(l, and 
e\p)scd to the continued action of heat, it left 29.48 pjirts of mu^ 
riate of potash. Water, when added to this mass, formed a turhid 
solution of it, from which a drop or two of caustic potash still 
precipitated a small quantity of magnesia, w'hich, when sepirat- 
('d and heated to redness, tvas found to weigh 0.25 jxirts. C’on- 
?»equently, the whole of tlie magnesia amounted to 15.99 parts. 
But as these 0.25 parts of magnesia were princijially min iate of 
mdgnesia, a deduction of 0.58 must he made from the 29.48 
parts of muriate of potash ; the exact quantity of which salt is, 
hence, 28.9 ]wts, containing 18.28 parts of pun' potash. 
Wherefore the analysis ofdthis double salt gave, 

Potash, 18.28 

Magnesia, 15.99 

r arbonic Acid . 34. 49 
Water, 31.24 

But in order to appreciate tliis result, wejmiist know not only 
the composition of magitesia, but also that of the crystallised car- 
bonate of magnesia, and of the cTy.stallisod bicarbonate of potash, 
with as much certainty as we know that of caibonic acid or of 
potash. In some experiment?, which I published six years ago, 
upon the composition of magnesia, 1 had found tliat it contains 
from 38.8 to 39.8 pcT cent, of oxygen ; but, as a ilifierence of 
1 per cent, is too great for being attributed to an onliiiary error 
of observation, I deternfined to examine the point anew, and to 
ti'y, if 2 X)ssible, to render it stilly mor« exact. The usual method 
is very simple. We dissolve given weight of j)ure magne.sia 
in sulphuric acid, likewise pure,^ bait diluted ; we evajiorate the 
salt obtained, heat it lo redness, and weigh it. 

As on several occasions, I had found, in analysing minerals, 
that magnesia exerts a very strong affinity to silica, which the 
magnesia, recovered from the sulphuric acid by muriatic acid, 
and evaporated, alw'ays dejiosites before drying, in a gelatinous' 


Comprehending a small loss, which could not be avoided^ 
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form ; I tliouglit it requisite to prepare tile mngnosia flar 
experiments, in a manner which should entirely secure its purity 
from silica. I dissolved some sulphate of magnesia, and added 
to it, first a few drops of caustic ammonia, and afterwards a few 
drops of oxalate of ammonia, but tlie li(piid ixmtinued limjnd. 
I then precipitated it by a boiling solution of pure carbonate of 
potash ; die })recipitate, being carefully w^aslied, >vas dissolved 
by water strongly impregnated wdth carbonic acid gas ; and this 
solution was next filtered and boiled for some time, till the mag- 
nesia was again precipitated. From 10 grammes of caustic 
magnesia thus purified, when dissolved by pure dilute suljdui- 
ric acid, and evaporated to dryness> tlie product being maintain- 
ed at a rod heat for a quarter of an hour in a crucible of platina, 
by the flame of a spirit-of-winc lamp, I obtained 29.S9H5 grammes 
of su]})lialc ol‘ magnesia, soluble in water, without any appre- 
ciable residuum. • n 

In several experiments mack^ before I had adopted this me- 
thod of purifying magnesia, 100 parts of caustic magnesia con- 
stantly produc>ed 293.2 parts sulphate of magnesia; but tJic salt 
obtained, alter its solution in water, left always a residuum, con- 
sisting of magnesia mixed with a strong dose of oxalate of man- 
ganese. 

According to the experiment which I have just detailed, 100 
parts of sulphuric acid are saturated by 51 .55 parts of magnesia, 
which must therefore contain 19.954 parts oxygen. 13 ut 
51.55 : 19.954? : : 100 : 38.708, agreeing very nearly with the re- 
sult of my former experiments, in which I had found 38.8 parts 
of oxygen. 

The experiment whidi, in my former investigation, had given 
S9.8 parts of oxygen, consisted in decomposing a given weight 
of sulj)]iatc of magnesia by mifriate of barytes. I thought it 
worth while again to examine tlJc analysis, and for this piirp>sc 
I made use of the pure ''sulplfate of magnesia obtained in the 
preceding experiniciit. I then found, to my grc‘at surprise, not 
only that tlie jirecipitate gave indication of more sulphuric acid 
than tlic salt had contained, but also that tlie quantity of this 
precipitate varied in different experiments. 10 grains of sulphate 
of magnesia should have produced 19.2 grains of sulphate of ba- 
.rytes ; but I obtained from 19.04 to 19.81 grains. Having re* 



which dej)e?Kl m Weak Affimties. 71 

pcated the experiment four times with every necessary precau- 
tion, I began to suspect that the sulphate of barytes had not 
been sufficiently, washed. . i had c^tinued the. purification, till 
the water which jmssed had «ntiray ceased to become turbid 
on tlie addition of sulphuric acid. Ui3(3n repeating the experi- 
ment once more, I t(X)k some drops of‘ the water of lavage no 
longer containing liarytes, and evaporated them in a spoon of 
platina a method which I sometimes follow for discovering 
whether a precipitate is suffici< mtly washed. There remained a vU 
sible spot. Having next tried the yraters of lavage by nitrate of 
silver, I found muriatic acid in them. I continued to wasli the 
precipitato with boiling water added each half hour during four 
days, and the ac^on of the nitrate of silver w^as constantly the 
same as if the water were dissolving a muriate very sparingly 
soluble, I evaporated ft quantity of the water, and ob- 
tained a small residuum,, which, when exposed to the continued 
action of heat, lost its solubility, and shewed itself to be magnesia. 
A small quantity of of magnesia is, therefore, through 

chemical affinity, deposited along with the sulphate of barytes, 
from which it cannot In* entirely separated by water. ITaving^scer- 
tained this fact, I took the precipitated sulphate from the filter, 
digested it in muriatic acid, then filtered and washed it anew. 
The excess of muriatic acid was soon removed, and the liquid 
which pass<.*d afterwards continued to act U}3on the nitrate of sil- 
Tcr, in the same weak degree as before die addition ot‘ the mu- 
riatic acid. Having finally dried it, and heated it to redness, I 
fovind its weight to be 19.44 grj^ns, which is 0.2J56 grains more 
than I ought to have obtained. This proves, at all events, that, 
by the analytical metJjod in. question, no result worthy of confi- 
dence can be obtained. 

I have several times obserTed, *that when one mixes the sul- 
phate of a wx'ak base with njuriatc of barytes, a portion of this 
base is precipitated along with tlie barytes, combined in such a 
w^ay as no longer to be separable even by an excess of acid. If, 
for example, we mix the sulphate of iron or of copjier with mu- 
riate of barytes, the sulphate of barytes liecoincs, liy calcination, 
reddish-yellow in the first cafte, and gi-ceriish-yellow in the last ; 
with the sulphate of cobalt it becomes r^xklish. In all these 
• casesj we must begin with acting upon the oxide, if we wish to 
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discover the exact quantity of the sulphuric acid. It is weJf 
known, ilial the (»\i(lt\s of gold and platina alJotv iheniselvt's u> 
be ( iiiiri ly precipitated, if, Kj^a mixture ol‘ their ^Jutioiis and of 
?ii;Ij)huric acad, we add nuiriate of barytes. I know not the na- 
ture oF that affinity by which the sulphate oJ’ barytes carries these, 
oxides along with it. 1 (hire not hazaixl any conjecture rcsjHX't- 
infT the nature of their union ; but it doc's not seem in)])robablc‘* 
that several sidjstanees, whicli in mineralogy arc considered as 
foreign, may have been introducecl bv a similar affinity. 

But, to return from this digression, to exatnlnc the analysis of 
our d(]ui>le salt : — I have said that we ought likewise to know 
the comjK)sitioD of neutral carbonate of magnesia. I prfx-ured this 
sah by alhming a solution of inagneria in liquid carbonic acid to* 
evaporate spontaueouslv. The carbonate tleposited itscli on the 
l)ottom and sides of the glass, in die form of small pellucid cry- 
stals, which I dried up>n blotting paper. Tlie diy salt was next, 
introduced into a small apparatus, smb as I have already de- 
sc'ribed, and heated by the flame of a |pirit-oi*-w'ine lamp. At. 
the first application of the heat, the salt gave out a great quanti- 
ty of water, and liccaipe rnilk-whitc, but jireserved the form oi* 
its crystals. This salt has the property ol‘ efflorestang in dvr 
air, wbere it loses its water of crystallization, widK)Ut losing any 
part t)f its acid, as I have proved by a direct experiment. I 
make the observation in this place, because it might lie imagined 
that the efflorescence of the salt was in reality only a translorma- 
lion of it into magTjesia alba. 

The salt contained in the sm^jl conmte was kept in the flanie^ 
till it had been red for a quarter of an hour. The two recijii- 
ents had gaiiuxl ^iS.9 yier cx'nt. of water, /fhe glass bulb which 
held tJie magnesia w^as anew exjxised to a stronger heat, in a. 
cTucilfle of plat’ma, among burning coals. There remained in 
it 29.6 per cent, o I’ magnesia, enlirfly dejirived of carixjnic acid. 
The loss, 31./) per cent., was tiicrefiprc carbonic acid. Th« 
portions of oxygen contained in these quantities of magnosiaj. 
cari?onic acid, and water, are 11.457, 22.89, and 34.33 ; or pm- 
portional to 1, 2, and 3. Consequently, the acid contained 2., 
and tlie w ater 3 times the oxygen of the base. The oomporitioni 
of neutral carlx)nate pf inagneski may therefore be expressed bw- 
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4Vthe formula, Mg C^+6Aq; whence* wc infer that it con^ 
tains 

Magnesia, . - - 29.58J5 

Carbonic acid, - * - 31.503 

Water of combination, 38.914 

It still remained for me? to determine the quantity of watcr^ 
< 0 onibined vvitli the crystals of the bicarbonate of potash. When 
treated in the same apparatus as the salts already analyzed, 
tliosc crystals yielded 9 per cent of water, and 69 per cent, of 
carlx)nate of j)otash. This resu.V agrees exactly with the for- 
mula, KC * -h 2 Aq -f, which denotes that the cartenic acid 
coiifained 4 times the oxygen of the base, as well as of the 
water. 

These different points being adjusted, ive again proceed to 
•xamiiie the re.sult of our analysis of the double carbonate, in 
order to discover its true chemical composition. The 18.28 
parts ol* jiotash contain 3.0987 parts of oxygen ; and the 15.99 
pai'ts of magnesia contiun 6.1894, or twice as much. The 
34.49 parts of cai'bonic acid contain 25.57 j^arts of oxygen, ftf, 
with a sliglit eiTor, 8 times the oxygen of the potash. II* we 
seek to connect the acid ^\ith its two bases, \fe shall find, that it 
must be divided between them, in such a manner that they may 
contain equal quantities of it ; the potash, however, being at a 
higher point of saturation, or forming a bicarbonate, wiiilst the 
magnesia foinns only an ordinary carbonate. This becomes evi- 
dent, if we consi(l(?r that the hicarljonate of potash wa.s employ- 
•d in producing tiie siilt ; and that, if tlie carbonic' acid wTre 
divided proportionally between the bases, it would give degrees 

• By applying the law stated in pag^ C5. n’fete 2. the quantities found by the 
ex})crinient are sufficiently correct to ii^icate that, in conformity with this law. 

Mg C - + 6 Aq, is the exact formula ; or that (1 attorn of magnesium with 2 of oxy- 
gen, or) 1 atom of mBr:nesta joined ivith (2 atoms of carbonium, each containing 
2 of oxygen, or with) 2 atoms of carbonic acid, must be combined ivith (> atoms of 
w-ater, in order to form carbonate of magnesia. But the weight ot iliffcL* several 
atoms being already ascertained, by numerous and varied experiments, the error 
of the analysis is rectified accordingly, .^T ha ms l. 

T 3'hc meaning of this expression may be coHected from the preceding 
;»ad that to whiA it refci’s. — T« 
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of wituration which are improbable, if not contrary to expe^ 
riciKv. 

It may be ol>sen'ed, diat the quality of water found in this 
double salt was orcater than that contained in tJie two salts se- 
parately ; and, as it is to lx; ^presumed that the strong base, 
rather than the weak one, would cuml)ine with a more tlian 
usual quantity of water, this bicarbonate of p>tasli must have 
contained three times as much water as in its isolaUxi state ; and 
the water in cjuihof the two salts must have (‘ontained three times 
as much oxygen as the base. The composition of this double 

salt may therefore ])e expressed by the formula KC^ Aq® -f 

S ]\rg C" Aq*’ * ; from w'hich we conclude its exact composi- 
tion to have been, ' 


Potash, 

18.28 

IVIagne&ia, « 

IC.OO 

Carbonic acid, 

84-.12 

Water, 

Ol.GO 


I liave been minute in describing the cxaniination of a salt 
which may appear uninteresting and obscure ; but I tliought it 
riglit to be so, l>ec^use a careful and exact examination of vvliat 
allow s Itself to be determined witli ease, enables us to judge of 
what ouglit to happen in cases wlicre a similar examination is 
not c(|ually possible. The analysis of this doubit* salt is highly 
important in two ]ioints of view. In the first place, it shews 
that two salts formed by the same ?icld, at different d(*grees of 
saturation, with different bdses, may unite* and constitute a 
double salt. And this fact confirms those formulas, Avhieli have 
})eGn deduced from the analyses of scve*ral sul^stanees in the mi- 
neral kingdom; of the emerald^ for example, the apo])hyllite, 
tlie mesoty])e, the tremolite, a^d others; the composititm of 
which being found with sufHciqpt accuracy, connects silica witli 
earths which serve it as salsifiable hastis, and exhibits siliciates 
in different degrees of siituration. Secondly, our analysis proves 
tliat the quantity of water which exists in a double salt, is not 
alw^ays the same as that which exists in its component salts, taken 


These s^^nbols have already been explained. — T hiksl. 
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"Separately ; aa i*»portaiit rircianstance ’m analysing those bodies, 
tlic composition of which is multifarious and complicated. 

• (T^; he com^mued.) 

AiiT. XII. — Comparison between the length the Seconds 
Pendulum, ns determined by Mr Whitehurst and Captain 
Katcr. By Edwael) Troi guton, Esq. F. R. S. 

Xn examining Mr Whitchun fs experiments on the length of 
llie Seconds Pendulum, IMr Trough ton observed, that the re- 
sult admitted of various corrections, n'lii(*h were not applied by 
t]ie g n" Ionian who calculated the length of the pendulum from 
llicse experiments*. He therefore proceeded to compute the 
amount of those corrections, and obtained the billowing rc'sults. 

The length of the Sef^oifds Pendulum, as calculated by Dr 
Rotlicram, and examined and approvetl of by Dr Hutton, w'as 
39.11960 inches, when ^1ib^ating in a total arc of 6' 40', and 


in air at the temperature of 60°. 

• Inches. ' 

Whitehurst’s length of the pendulum,,,... 39.11960 

Correction for circular arcs, T -f 0.01654 

Correction for the weight of the wire rod, — 0.00080 

Correction for 2° of temperature, iii order to com- 
pare it with Captain Eater’s result, — 0.00052 

CoiToction for the buoyancy of tlio air, -|- 0.00404 

Correction for elevation above tlip sea, + 0.00030 

Sum of iiositivc corrections, + 0.02088 

Sum of negative corrections, — 0.00132 

• - 

Difference to be added to tlio length of the yjciidu- 

him, -I- 0.01956 

Whitehurst’s length of the pendulum, 39.11960 

Whitehurst’s length of the pendulum corrected, 39.13916 


• The object of Mr Whitehurst was not to obtain the length of the simple pen- 
dulum ; but, from two pendulums of different lengths, to obtain a mcttsurc, in 
such a way, that every other person who used the same means could obtain the 
/^me mcosiue, He had no occaaion, therefore, to apply any corrections to his re« 
suits. 




7(} Mr Troughton on the Length ofilit Penduhinr, 

Now, tlie length of tlie pendulum, as obtained by Captain 
Kater, is 39.1386, at tlie temperature of 62° ; but Mr Trough- 
ton has propc?sc‘d a sliglit cortiection upon this lengtli, for the 
following rcasoTJs. ® 

Captain Katefs j)cndiilum was composed of tlircc dilFercnt 
kinds of brass, as staU'd in the following table. 


Parc of the Pendulum. Weight in Air. 

3 weights (cast-brass, .3.13 

4 knee pieces (cast-bras.s), 3.14 

Bar plate brass, 3.30 


Specific Gravity. 


8.417 

7,816 

8.332 


From these niimbcr.s Captain Katcr deduces 8.469 as the s])c- 
cific gravity of the pendulum, and iist^s this number in his calcu- 
lations ; but , it is obvious, that the true mean of the above speci- 
fic gravities, taking into iiccount both the quantity and quality 
of the brass, is only 8.2601, Beside thi.s circumstance, (\'iptain 
Kater has omitted to carry the deal ends of bis apjiaratus to tlic 
account of buoyancy. When these two sf)uiccs of error were 
calculated by Mr he found their amount to be 

0.00017, whicli, added to 39.138C0, gives 39.13877 for the true 
result of Captain Ifiter*’s experiments. Hence, \vc liave, 

Whitehurst’s lengtli of the pendulum corrected, 39.13916 

Captain Kater’s length of the pendulum corrected,.... 39.13877 


Difference, 0.00039 

If Captain Katcri. table of, specific gravities is wi*orig print- 
ed, as Mr Troughton suspects, from the circumstance that 
no 'workman was likely to u.sc brass so pt»roiis as to have its spe- 
cific gravity so low as 7.816,^ then tlie most material part of the 
correction of 0.00017 is without Ibundation. 

A result nearly the .same as ifial of Captain Kater and Mr 
Whitehurst, has licen recently bbtained at Green wicli by our 
eclebraft'fl aslroiiomer-rtiyal Mr Bond. His experiments verr 
macli? wltli tlie apjiaralus wliich had been used in France, and 
Avhicli was left at the Royal' Observatoiy by M. Arago in the 
summi r of lt<17. — In our next Number, we expect to be ablf> 
to j^rescml our readiii'.s With ai; abstract of Jiis results. 
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Aet. XIII . — Oil the Length of the Seconds Pendulum^ observed 
at Unst^ the most northern (f the Shetland Isles, By M. Biot, 
F. R. S. Lonely and Edixi. Member of the Royal Institute 
of 1^'raiicc, &c. kv, kc. Communicated by the Author. 

In tlic notice which I published last year of the operations un- 
dertaken in England and France tor the determination of the 
Figure of tlu* Earth, I announced that the length of the pen- 
iluluni at the Shedand Isles, agreed with tlte oblateness dedu- 
ced iroin tlie lunar ihetay, and from a compai'ison of degrees ob- 
served in ^ery distant latitudes. This agreement was deduced 
from a single series of the decimal pendulum, which I had acci- 
dcnially chosen out of those I had made, and which I liad cal- 
culated before my departure from Unst. I am now able to give 
more certainty to tins result. I had taken at TTn^t three sys- 
tems ol* measures of the pendulum. In tJie first I employed a 
platina hall, different from^thSt which we used in Spain and in 
hh'ance, and the metal of which ^vas given me for this purpose 
by (hiocq and Couturier of Paris. The length of the 

j)eiuluhim, wliich w'as sexagesimal, w'as measured w'ith a rule^of 
iron, the length of whieli M. Arago and *1 had measured in 
Paris, by comparing it with the metre of the archives. In the 
second system of observations I employed tlic same rule, but a 
platina ball which Avas used in tlie experiments of Borda, and 
w hieh wx* Ijad aW) used in IVancc and Spain ; and in the third 
.system, I employed tlie same hall, but I rendered the jiendu- 
lum decimal, and measured its length with the same rule wdiicli 
wt; luul used at Bourdeaux, Clermont, Figeac, and Dunkirk, In 
order that the results iiiiglit be immediately comparable with 
those whicli we had obtained on the arc of‘ France and Spain. 

The second system of observations^ has been completely calcu- 
lated, partly by myseli', and partly by M. Blanc, a young man 
as much distinguislied by the plecibion as by the extent of his 
kiiOAvle(lg(\ 'ilie following are tlie results : 

Latitude of the place of observation, - GO" 45' 35" north. 
Length of the seconds pendulum, reduced \ Metre, 
to a vacuum, and to the level of the sea, ) 

• Tills result, when reduced to Enghah inches, hy using 4lie length of the metre, 
a^etennlncd by Captam Kaicr, namely, 39,37079, gives 39, 1719 inches as th« 
J(mgth of the pendulum nt Untt.— I In. 
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The time was determined by 49 scries of altitudes t>f the sun^ 
taken with a repeating circle of Fortin, both in the morning and 
evening, and. calculated so at tp avoid the influence of the con- 
stant errors to which this instrument might be liable. They 
were observed witJi an excellent chronometer of Breguet’s, 
which, howevei-, only as a reckoner ; for its indications 

were transjiorted by comparisons, either before or alter each 
seritvs, and often at both these epochs, to an excellent clock of 
the same artist, which served for the measures of the pendulum, 
and which had gone with the greatest uniformity for neai'ly two 
months. These results were also confirmed by observing the 
passages of stars with a fixed te]e.scope. 

The lalilude is certain only witliin some seconds, becaii-o it 
was calculated only from three or lour series of observations of' 
tlie sun and stars, made to the soutli of the zenith. This Avas 
more tlian snlHcient for the pendujuni ; but the exact calculation 
of the latitude ought to be made from the wliole serieses of ob- 
servatioiis on the sun and stars, which amount to 55. 

A correction of this result mirst still be made on account of 
the radius of curvature of the knife’s edge employed for sus- 
pending the pendulum. This correction will no doubt be ex- 
tremely small ; foi^ upon observing the edge in a ini(‘roscope, 
with an excellent micrometer traced ujxjii glass by jM. Le Bail- 
lif, I found its width to be less than yjj.th of a millimetre, 
which gives less than of a millimetre for the radius of 

the edge sup}X)sed to be spherical. The correction, l)owevcr, 
depending upon lliis cause will be given directly both by the 
observations which I have made at Unst witli pendulums of dif- 
ferent lengths, but with the same knife edge, and by those 
wdiich I made at Edinburgh widi pendulums of eijual Icngtlis, 
blit with different knife edges. ^ 

It is easy to see that the prejjediiig length of tlic penduluin, 
combined wltli that of Fojrmcniera, Paris, or Dunkirk, and with 
these last ones taken together, gives a degree of oblatencss in 
perfect accordance with that which has been deduced from the 
Lunar Theory, or from the comparison of degrees measured at 
very great distances. But, in order to deduce this element in a 
definitive manner, wx* must wait till all tlK^ other observations 
have been calculated. It is very probable that these results will 
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differ very little from the preceding one; for, in tlie 11 series; 
already calculated, the one which deviates most from the mean, 
differs from it only j ijf,^,ths of a millimetre, and the deviation is 
below j/,oth of a inilliraetrc for all the rest. As M. Blanc has 
begun tlie computation of the other series, ve shall soon be in 
possession of the result. 

All these observations were made in the Isle of Unst, in the 
house of Mr Thomas Edmonstone. The system of serieses of 
which I have here given the result, was observed after the depar- 
ture (jf C’a])t/iin Madge, wlio had assisted me in the first only, 
Inuing been obliged to leave me on aciiount of ill health. 


AiiT. XTV\ — Description of an Impi'ovcd Self-acting Pump. 
J5y James IIcnteii, Esc[. of Thurston, (’ommunicated by 
the Author. • 

1 HE HungarLan Machine, or Chemnitz Fountain, as it is ge- 
nerally called, is one of the lew hydraulic engines which has 
been long admired lor the ingenuity and shnplicily of its ccSi- 
»lruction. It was originally employed at the mines of* Chem- 
nitz to raise water, by means of a small ponti, j)laced at a con- 
siderable height above the surface of the ground at the mine. 
'J''his macliine, which re(]ulrcd the constant attendance of a 
workman to open and shut the different cocks, by the aid of 
which the effect was produced, has been rendered self-acting, 
by Mr John Whitley Boswell, who has thus added greatly to its 
value. 

Before I was acquainted with Mr Boswell’s improvement u]>- 
011 the Chemnitz Fountain, I had constructed a very siniyJe self- 
acting pump, by means of Avliic^ waftr may be raised above the 
original reserv^oir by the descYnt of a certain jK)rtion of it. 
This pump, which is represen tedin 01141 of its forms in Fig. 1 . oi* 
Plate II. consists of fewer parts, and is less liable to go out of 
order, than the ingenious contrivance of Mr Boswell. 

Dcscripthn of the Improved Self art hig Pump. 

A, is a cistern filled by 

B, ^a spring. 
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C, a cistern at which water is rec|uired. 

D, a metal (water prooi) box, inelies square and 4* inches 
deep, plaeed Nv iililn A, aild .uear the top of it. 

E, a pipe ol' half inch benre, Jicading from the top of A to the- 
bottom of 1\ 

F, a metal box, similar to D. 

G, a j)ipe of half inch l)ore, leading from the top of F to the 
top of I), the upper })art of it l)eing above the level of B. 

H, a pipe ‘4>f half inch bore, leading from the bottom of D to 
the bottom of C\ and in^ule as long as from R to S. 

I, a valve (opening upwards) at the mouth of the pi})e H. 

K, a viilve (opening u})wards) at the bottom of 1). 

L, a valve (opening u[) wards) bottom of F. 

il, a pi])e which takes the overflowing water of E to 

N, a small light pan, which, if filled w ith water, bears tlown O. 

O, a lever, ^^llic*b, when pressed down by N, ojxjns the vab'<‘ Ia. 

P, a pin, to wlncli is fastened a piece of chain, having at its end 
g, flat piece of leather, which, when N is pressed down, leaves 
it, and opens a hole at Q. 

Q, a hole in the hoUom of N, which must he made of* a proper 
size, for tlie purpose of Jetting the water escajx^ from N, in 
tlie same time /liat is required for 1) to he filled Avith w ater 
through K, 

The following is the mode in which tlie pump operates. 

The vessels 1) and F Wing full of air, the water of A runs 
intoE, e\j>els the air IVotu F, through Gand J), to I, and fills E, 
F, and G to the level of IV. It then runs over at R into the 
pipe M, fills N, w'liich is home down by tiic w^eight of w^atcr, 
and o{)ens L and y, as above descrjl)ell ; the vessel F then emp- 
ties itself at L, is filled with air from D through G, and D is 
filled with water through K. Ju the same time,, N is emptied 
through fi), anti relurils to i^s^ place, allowing L to shut, and 
leaving F and G full of air. The water continues running 
througli E, exjK'Is the air from F througli G into D, which air ex- 
yx-ls the water from 1) through II up to C, imtii F and G are 
filled with water and 1) with air, when the machine is fount! in 
the same state as at first, F and G being filled to the level of B.. 
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This self-acting pump may be applied to many uses. If a 
person Jias a spring which supplies his house with water at the 
level of the middle storey, he may plai.e F in the kitchen, and C 
in the bed-room, and every gallpnof w^ater used in the kitchen, 
will give a corresponding gallon (or very nearly so) in the bed- 
room. 

In using tliis pump the pipe E may be supplied with impure 
or even very dirty water, and the Avhole ol the spring B will be 
raised to instead ol half of ii being perhaps waB^atL; and 
in this majiner any spring may be j)um]XJd up to die requisite 
level without one drop being lost, merely by forming a dam 
or lead as in mills, and obtaining a liill for a part of the water 
e(puLl to the height to wdiicli it is re(£uisite to pump up the 
s})rlng. 

It is not necessary that R should lie on a level willi B. It 
may Ik* far above or bclowj^if^ and llio effect will be nearly tlie 
same. The water will rise as high above D as 1‘rom Jl to 8. 

''i''he rain-water collected on the top of a hous(‘, will pump pp a 
corresponding (juanlil y of pure water from a well as deep as tlie 
house is high ; but this pump wall be lound^ most uselul wher$ a 
large body of wa'cr is to be raised through a small height. 

'I'lic great supc’riority of this pump consists in its acting al- 
most entirely without jVic'tion. 

A ]>iimp of li’.e above dimensions (wdiicli are very diminutive) 
coutimusl working without being toiu'lied for three months, and 
raised eight hogsheads of water every dav. 


Art. X\ . — Arcowit (vf a New Method (f maJnng Single 
Microscopes of Glass^ jjrojwm'd and c.vccuicd bv Thomas 
SjvRiforr, ,Esq., F. R. 8. and F, A. S. F. Coiumuiii- 

cated by tlie Author. • • 

N ARIOUS met]jcds have at dilicrent limes been di’scribed, by 
means of w iiich ])erso:is of ordinary ingenuity may construct :lbr 
themselves single microscopes of a very iiigli mag’mlying ppwer, 
and possessing a \'ery considerable degree of ttistincliiesiy 
VOL. 1. KO. t. JUXK ISIR 
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S2 Mr Sivright’s Method of making 

The most common method is to take up with the point of a 
wetted wire several small fragmetUs of crowm glass, and to 
hold tJiem in^ the llame of a candle till they fall down in the 
form of a small glohulc. Ano?tht‘r method consists in drawing 
out a thill strip of glass into threatls, and holding the extremi* 
ties of the tlireads in the flame of a candle till round globules 
are formed r.]xm them. These globules being carefully de- 
tached, are placed between two platen of* lead, copper, or brass, 
the fractured pjirt bang carefully kept out of the field of view. 
The inetluxl recommended by Mr Ste])ben Gray, of making 
microscopes of drops of water, can be considered in no oilier 
light than as an amusing experiment; and the single micro- 
scopes made by drops ol' transpa3rent vanii.sh, upon one or both 
sides of a ])late of glass, as ]*roposcd and tried by Dr Brew- 
ster, though tliey give excellent images, are still deficient both 
in portability and durability. , ^ 

The defect of* tlie glass ghibules formed liy the ordinary 
methods is, that wc canmit increase their diameter beyond a 
very small size ;~that it is difficult to give ilieni a perl'ect figure ; 
and that there is considerable trouble in fixing them in the brass 
or copper after they are made?. 

Till* following method recently projiosed and executed by !Mr 
Hivright, is free from tlie greater part of these defects, and wc have 
no doubt will be considered as a valuable aequisitioii by those 
who either cannot afford to purchase expensive microscopes, or 
who are at such a distance from an optician that tlu'v cannot 
he supjilicd in any other way. 

Take a piece of platinum leaf, alxiut the thickness of tinfoil, 
and make two or three circular holes in it, from / ,tli to 
inch in diameter, and at tlie distance of about half an inch from 
racJi otlu r. In the holes |^iit pieces of glass, v\liich will stick in 
them witlnait falling through, aid wliicli are thick enough to fill 
tlie apertures. \A'hen the glassds melted at the flame of* a candle 
wifh^ie blow'])i[)e, it forms a lens whicli adheres strongly to tlie 
metal, and the lens is therefore fiirmed and set at the same time. 
The pieces of glass used for this jmrjxxsc slnujld have no mark 
^ a diamond or file upon them, as the mark always remains, 
however strongly ^tbey are heated with the blowpipe. 

The lenses, which were made largc*r than j’.dh of an inch, 
were not so good as the rest, and the best were even of a smaller 
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sizo than '(\,th. As the lenses tlnis formed sometimes contain 
air bubbles, the best way is to make sevens!, and select those 
which arc frecst.from faidts. An eye or made by bending 
the evlreinily of a jdatimim M^ire, may be used instead of the 
platinum leaf. 

Tl'ic reason foi- using platinum, is, lliat the glass is more easi- 
ly and more perfeetlv melted in this llian in other metals, which 
n^ay ])c*i'liaps arise fn^m its being a bjul conductor of heat, and 
from its nreserving its brightness. As platinum does hot oxidate, 
tl:e gli;.’S adheres bcttt r to the ( dges ol* the hole, .and it may be 
used v( rv liiin, as it docs not melt witli the beat necessary for 
die (on?pl''!e fusion (d'llie glass. 

’ Air Sivriglil lias likewise succeeded in forming, wlial, in so 
I'.ir as we know, was never attemjaed, plano-convex lenses by 
means of fu^^ion. In (wder to do this, he look a plate of topaz, 
vitli a ]ieri‘eetly flat and jiolwhed natural surface, wliich is easily 
obtained by fracture ; and Iiaving laid a fragment of glass upm 
ii, lie exposed (he wiiolo to an intense heat. The upper sur- 
face of the glass assumed a spherical siinaee in virtue of^tlic 
mutual attraction of its ])arts, and lhelowc«' snrmce became per- 
fectly flat and highly juilished, from its contact with the siTi(K>th 
]date of to]»az. * 


AiiT. XVI. — llcmai'liS on Size (yf iltc Greenland Whalc^ 
or llaiicna VI ystieetus, dcsig'ited to ^sJiotc that fhir nnlnial is 
foiuul of as ,^rc(ti d'lucnsions in ihe present dap as fU any 
forawr per'tod s\nee the esiahlishmeiif of the xchale-fi^hcry 
By Wiiu.iA.M Sc'oui'ibiiY junior, 1\ 11. S. Kdin. and AI. W. S. 
(’ommiinicated by the -\ulhor. ^ 

Such is tile avidity witliyxificli the human mind receives 
cominunieations of the niarvelT^iis, and sucli the interest at (ach- 
ed to those researches which descnlx? any remote and extraordi- 
nary production of n.atnre, that t lie jiidgiiicnt of the traveller re- 
ceives a bias, whicli, in all cases of doubt, induces hhu to fix 
iijKin that extreme jioint in his opinion which is ciilculated to af- 
ford the greatest surprise and interest. Hcnec, ii he perceives 

’ * This paper AA'aa read bct'jrc the Wernerian Natural History Society of Cdjn* 
9>urgh, on the 1 9th of Jlcccmbcr JSJS. 
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an animal remarkable for its minuteness, he is inclined to com- 
pare it witli something still more minute; — ^if remarkable for its 
bigness, witli gometliiiig fully h|?ger. If the animal inhabit's an 
element where he cannot cxiuhipc it, or is ^een iniiler any (ir- 
cumstances which prevent the pushibility of Iiis clclennliiing its 
dimensions, his decision will certainly be in that extreme vhie/i 
excites the most interest. Thus, wlicii a whale has first been 
Been by any voyager, within a sulliciently short distanci^, we* 
find him g^erally comparing it to “ a mountain,'” a lloaling 
islandf or at least to the size ol' bis ^llip. lUit, when he has 
happened to exj)ress himself as if llie whale were longer than his 
ship, anv author who followi'il him would conceive IhniH'lf ju'^ 
tified in calculating that, as his ship, judging from it.'^ knoven 
size, was 100 or feet in length, the whale the v(»yagcr de- 
scribcsS must have been 150 or 200 fbet. This error woultl be 
the more easily committed two or three centuries hack, w Ikmi 
we know' tliat whales w'cre usually viewed with superstitious 
dread, and their magnitude and powers, in naisecjucMue, highly 
exaggerated. And errors of this kind liavii'g a tendency to in- 
crease rather tliA correct each otlier, from the chvumsiaiKa* of 
each WTiter on the subject being iiiHueneed by a similar bias, the 
most gross and extra^-agant re6ult.s are at kngil) oblaiiietl. In 
this way I conceive the ciToneons opinions w hich prevail as to 
the magnitude of cetaceous animals may be aceounled for. 

Authors, we find, of the fir;,t respectability in the present 
age, giving a length of 80 to 100 feet or iijiwards to llie Alys- 
ticetus, and remarking, with im([ua!illLd assertion, tliat when 
the captures w'cre less frequenf, and the animals had suHleierit 
time to attain their full growth, spt'drnens were found of 150 to 
200 feet in length, or even longer; aiul some aiicient natura- 
lists, indeed, have goJie .so faf as to assert, that whales had been 
seen of above 000 feet in length. I 

In a modern w or.k of higl^ iilewy character the following pas- 
sage ocean's : 

" Individuals of this species (n.'il.Tua Mysticetus) are often 
caught that measure about 60 feel in lc*nglh, ami nearly -ICt fret 
in circunderence ; and we are iurorinccl, on very credible autho- 
rity, tliat whales of at least twice tliese diuuiisioiis have tbr- 
merly been lalicn. To tin's latter size We must at present limit our 
bfdief^ ll'.oiigh ancient naturali.stfi have given acco!iiit,s of whales 
above pOo ieet long. We ai'c, however, disposed to think, that 
those writers wlio discredit the accounts of voyagers and historian® 
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of the trhfil^Jiery, respeclinp^ the ^mit si/<' of whales formerly 
taken, are iflP w^arranted in thdr disht lici; they them- 

selves have not scon any of thc^e lar^t; (hiiie*nsions. There can 
be little doubt, that one* natural efiect ot tlie loii^ vuir wliicli man 
has carried on .iiiaiust tbe.-'C aninlnls, must be* to diminish their num- 
ber, and more e?^)K‘eia]ly that of the larger individiials, -wdiieh, from 
bein*^ more ])rohtabl(.‘, would be more eo\ eteil. Hence, it may be 
reailily eoueeived, that the whales now taken, are very inferior in 
size to thosi* killed at or near the commencement of tlie whale-fish- 
ery." Edinburgh Euri/cioptrdia, art. Cetologv, \' o1. V. p. ()8'5. 

I make this quotation, not with a view of crilicisni, but be- 
cause it eoiueys a very popular arc^unicnt as to the reason why 
whales dioiild have been of imicli greater magnitude in the ear- 

years of tlie fislicry, tlian tlicy are at ])r(\seiit. 

With regard to the size ofwhieh the M> sliect us at present 
occurs, it will he sufficient to say, that of 1522 individuals, in the 
capture of wliich 1 hav(‘ Ix'en jiersonally cona-nied, no one, I 
belii'Ne, exceeded (50 iW^ In length; and the longest I ever 
measured was BH feet from one extremity (o the otfier, being 
one of the largest to a])] lee.ranee wliich 1 ever saw. I therefore 
conceive, that (>0 feet may be considered as the size of theiar- 
gest animals oi‘ this species, and 6*5 leel in icnglh as a inagintiide 
wliicli vt'ry rarely occurs J5ut, as we have no authority but 
what I coneelve is ijneslionable, for supposing the My sticetus 
e^er grew to a larger size tliaii at present, iny object will be to 
L'l'ng forward some authorities lending to prove, that Oils ani- 
mal now occurs oi‘ as great dinuaisions, at any former period 
since tlie commencement of“ the wliale-iisbi-rv. 

In Zorgdrageris History of lK‘ (yrecnland Fishery, is.a list 
of tlu‘ succc.-is of the Dutch Cireenlaiul Fleet, during a period 
of fifty years, eomprehended between j()70 and 1719, from 
which, in 1677, we find, that 6§() whales ])rodiiced 20.050 
quarilcflen or barrels of 1)1 uI)Ii|t, or 41 barrels per Jish. These 
barrels, Zorgdrager intimatesiiii the same work, were oi' the 
capacity ol’ 17 sledkanan ; the steekaTi, we know', is ec][nivalent to 
5.02 gallons wine measure; coiiscqiieiilly, tlic barrel must be 
85.34 gallons. Hence, the jiroduce per fish comes out 29 butts 
of 126 gallons, or half a ton each Fnglish Avinc measure. In 
1679, the av erage of 831 whales Avas 48 barrels, or about 31 J 

* Sir Charlcf; Giusecke informs us, that in the spring of 1813, a whale was killed 
at Godhavn, of the length of 67 feet. JE’dfw. EneycL art. Gmevlavit. Ef. 
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butts; in 1C80, tlie average of 1378 was 38 barrels, or 2JJ 
butts; and, in 1(581, tlie average of 889 wlialoij|feken in the 
Greenland or Spity.hergen il!ili^,by the Dutch fleet, was only 
34 ban-els, or hints Ihiglish. TIu* largest average 31 \ hiitls, 
equal to about 13 tons ol* oil, corresjMauls witli a v. hale of 9 or 
10 feet whalebone, and 40 to 45 ieet in length ; the sniaiJest, 
or 23 butts, ct)iTesjujiids with a ii^h of abrnit 8 feel lione. Unt 
hero it mar bo objected, that the Spilzbergen flslierv aflorch. 
many small whales, and, thereiore, llii' general average can give 
no idea of the dimensions of the largx-st. As such, v\e sliall eon- 
sidei tfic average prodiul whales taken in Davis' Stiiiits, 
whitli have never been ieiiud, nihii exeepted, but ol' a size 
capable of procreating llie species. This lishery, v^heii iirst 
established by the Dutch, certainly aflbrdt-d whali-s considerably 
larger, rroni 1719 to 1738, the prtKlute of 1351 large whaPes 
taken by the Duteh fleet, was 71.153 cpiardeelen of bJubheiy 
being 6‘0 <juan!eeien pt'r fish; vvlheli i; the largest average 1 
have observed in the whole list, 'riiis corresponds with 40^ 
butts, or 30 J tons of blubber, calculated to proiluce 15 to K) 
tons of oil. A vvluile nt present of 10 or 11 feet bone, and 48 
to 50 feet in length, usurdly affords a similar cpianuiy. 

In a paj)er by a Mr (yray, rogi.4e>v(I in a manu.t^cript pK‘- 
served in the British IMiisenm, b; IMr OldeiJ/iirg, secrelarv to 
the Iloyal Society, in lGb'3-3, and, consequeiJll> , rel'erring to a 
period at lea^-t as remote as tliat, where he speaks of the v. ^ 
of the juen tliev d lutin' fi 'iiery, he observes, thej have a 

certain penniisite f(/r every 13 I.jih of (>!!, vvlneii we lall a 
whale thereby iniplyii^g, that which coi re-p(>nd> with 

tlie ’oroduee (;f the present vvJialcs of 9 or 10 leel hone, and 40 
to 45, or 50 feet in length, was the average sl/e then captur- 
ed ‘ j 

Capt;Jn Ander>on, who liad made tliirty-tlirec voyages to 
Greenland in the iin.t age of llie»Spltzbergen fislicry, about the 
year 1(540-50, as we inft?r from tin* clrcimistancc oi’ his having 
relieved eight men who wintered in Spitzhergen in 1(5.30, the in- 
ftire^ting narrative of W'h<jsc sufferings is given by lOdward I’el- 
ham, one of the fulvcnturcrs, in the fourth a olniiie of Churchlirs 
CrJlcetlon of Voyages, notices the size of the whale in these 
words : An ordinary whale w ill yield 13 tons of oil, some 30, 
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and taken at a seasonable titnc*/' Now, tbc larg’e wlialcs 
here mentioned, as yielding ^0 tons of oil each, are similar in 
produce to those, esteemed full grown animals, which yet occur 
in tlie nelghbourh(X)d of SpitzlitTgen and in Davis' Straits ; such 
as whales of 50 to CO feet in lengtlj, and 11 to or 13 feet 
whalebone. 

In a letter by Captain William Heley, one of the lliiasia 
Comj)any’s whale-flshcrs, dated 1617, preserved by Purclias, 
ive read, that 150 whales had been killed tliat season, Iroiu 
whence 1800 tons of oil had ber^n exti*actcd, besides some blub- 
ber left behind for want of casks. We may eon.sider liere tlie 
average per fish as somewhat more tlian D2 tons of toil. Ano- 
ther letter, dated 1619, pul^shed likewise by Purchas, men- 
tions eight fish having been caught, whidi made 111 J tons of oil, 
or 14 tons per fisli nearly; and two very large hslf' (not then 
boiled) e.xpected to prod 119^^16 to 40 tons, or near .^0 tons eacli; 
which is hut just equal to a large fish at the jn'cscnt, and is a 
ejuantity indeed tliat is often exceeded. Il is needless to njulti- 
ply aiitliorities of this descrij)ti()n, else I could bring forward 
the testimonies of Martins, tlie author of tjic interesting Vo/age 
to Sjiltzbergcn, of (Captains Edge, Salmon, Goodlard and 
Fcinne, employed in tlie llussia ComjiaiiyVscrvice, and of many 
others, all of wliich furnish the same conclusions. 

Hut in none of the authorities yet quoted, is tlierc any direct 
reference to the length of the whales ; the evidence, which is de- 
cidedly the most satisfactory, therefore, remains to be consider- 
ed. 

In Purcli.'Ls’s Pilgi-imes,” piiblislied in the year 1625, we have 
a descn[)tion of the whale by Captain Edge, one of the Russia 
Company's chief fisliers, who had been ten voyages to Spitzber- 
gen, in which lie calls it a j>ea iJeasIc of huge bigness, alxiut 
65 foot long and 35 i'ooi tliicky' having wlialebone 10 ok 11 feet 
long, (a common size at present), aiad yielding about 100 hogs- 
heads of oil. Jenkinson, in liis voyage to Hussia, jieri'ornied in 
1557, saw a number of wliales, some of which, by estimation, 
were 60 feet long, and arc* described as being “ veiy monstrous.’' 
And at the margin of a descriptive plate, accompanying Captain 
Edge’s paper on the Fishery, is a drawing yf a whale, wdth this 
remark subjoined, — A whale is ordinarily about 60 foot long,’’ 
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I have now only to reniaA in conclusion, that as not 

met with a £an^le actual nieasureinent of the whale by any voy*. 
ager or histoHiih oi' res])ectabij|^, ancient or mo^lern, which is at 
alLat variance with wJial has been advanced, exceptirg where 
flpecinlens of the Balicna Wiysaliis have been mistaken ibr those 
of the Mysticctiis, 1 jiresunie we may conclude, that whales are 
caught of as great dirncnsioiLS in the j>reseiit day as at any jieriod 
widiin the last two hundred years, or since the fishery began. 


Akt. XV it . — Accoimt of the Recent Discoveries in K^'ijpt re- 
specting the Sphinx and the Grw P^amui. Drawn np from 
original Letters, and other sources bf information,* and illus- 
trated with Draw'ings. * 

JL he moiiiimcntal ruins of Egypt, combining in their struc- 
ture, as a kind of architectural paradox, at once colossal magni- 
tude and minute concealment, had, for ages past, afforded a 
subject of mcxliaustible investigation to the learned antiijua- 
riaiis and enterprising travellers of Europe; but all the con- 
jectures of the former, and researches of the latter, had proved 
incompetent to the task of satisfactorily solving these material 
enigmas. The united ingenuity and labours even of the French 
philosophers and artists, who Y)rosecuted tlicir inc|uiries with tlie 
full assistance and protection of their military j)o\ver, had not 
been able to penetrate the ino^t interesting of these mysteries, 
or even to accomplish tlie mechanical removal of the most pal- 
pable obstructions. The natural spirit and sagacity of two ad- 
venturous individuals, Mr Qaviglia and Mr Belzoni, aidc^d by 
the liberality <5f a few private pei^sons, and jxitronised particu- 
larly by Mr Salt, tlie British Consul at Cairo, have effected 
more in the space of a few months, than had been done in 
the course of as many prec<Ming centuries. But, without in- 
dulging in fartlier preliminary reflections, we hasten to present 
a brief abstract of the operations so successfully ])rosecuted, and 
so ably directed by one of these ^^tlenicn, in exploring the in- 
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'"iw, ^ ^ 

ti»rlor Great Pyramid, and ekcavaliiig the bed of the 

Andro-Sphlnx which fronts the pyramid of (:c])hreneSt* 

The great pyramid of Gizcli, was ex])lorcd with extraordi- 
nary labour and peril by Mr Datison, British C^otisul at Algiers, 
w ho accompanied Wort Icy Montague to Egypt in the year 
1763; and in order to ajjprehend the importance of the recent 
discoveries, it is necessary to understand tlie extent to which 
that gentleman had carried his rest‘arches. 

One ol'his principal objects w^asto ascertain the depth of what 
had hitherto been denominated tb.e Well, C, Plate II. fig. 4*. 
After descending by means of a rope tied about his body, to 
the bottom of the first shaft from the opening at A, he found, 
onlhe south side, at the disii^ce of eight fi'ct from the low^er 
extjemity of that shaft, a sk'ond oj>cnirjg which reached in a 
perpendicular direction to the depth only of five feet ; and, at 
the distance of four fivt <wd a half IVom the lK)ttom ol* this 
sliaft, he found a third opening, wliiel) was so much dosed up 
bv a large stone at the mouth, as barely to admit the bcwly of a 
‘ man. Having witli the utmost dilfieiilty })revaiJed upon tJje 
Arabs who accom])anied him, to conic dow^n and bold the rope 
by which be was suspended, he proceeded in his descent, and 
about half way down he came to a grotto at B nearly fifteen feet 
long, four or five feet wide, and as high as a man of ordinary 
stature. Fi*om this place the shall UH)k a sloping direction for 
a little w^ay, and then becoming more perpendicular, he at 
length reached the bottom, C, which Avas completely closed with 
sand and rubbish. Here he fouijfl a rope ladder, which had 
been useil by Mr W(X)d, (author of the Ruins of Palmyra and 
Balbec,) who bad proc^pded no farther than the grotto ; and 
though it had been left tliere sixteen years before, was as fresh 
and strong as if perfectly new. ^ The depth of the first of these 
shafts Avas 22 feet, of the sec-ond 29, and of the third 99, 

' making, Avith the addition of tlfe 5 feet between the first and 
second shafts, a total descent of 155 feet. 

Upon a subsc(pient visit, Mr Davison next proposed to ex- 
plore an opening wliicli lie liad discovered at the top of the 

■ The drawings from which the engwings of the Sphinx and the Pyramid were 
werp taken by our correspondent on the spot. 
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gallery D ; mi for this ptirpose ])rovided himself several 
short Iadd|rSj capable ol' being fastened to one another by wood- 
en pins, 'so ^ to extend, wh^ jthtis united, to the length of 26 
feet. Having inoiiiitcd by the assistance of this ladder to tlie 
opening which he had observed, he found a passage two feet 
four inches square, which turned immediately to the right ; but 
on account of the dust and bats^ dung with which it was cover- 
ed to tlie depth often of a foot, it was with the greatest diffi- 
culty, and the con^^tot hazard of suffocation, that he crawled 
along with his face to tlie ground. Upon readiing the end of 
this passage, he found on the right ti sU'aight entrance into a 
long, broad, and low room E; and, both by the length and 
direction of the passage through winch he had entered, he knew 
it to be situated immediately above the large room F This 
newly discovered chamber is four feet longer than the one be- 
low, but exactly of the same brc/idth, and its covering is coni- 
jx)sed of eight stones of beautiful granite. This place could 
not be found by Niebuhr, though informed of its situation by 
Mr Meynard who had accompanied Mr Davison, and has never 
been visited since the time of the lasi-mentioned traveller, till 
the date of' those recent discoveries hich we now proceed to 
describe, • 

• Captain or Mr Caviglia, the master of a mercantile vessel in 
the Mediterranean trade, set out from Cairo on the 8th of 
January 1817, with a resolution to employ his utino.st exertions 
in exploring the numerous pas.sages and interior recesses of the 
pyramids of Gizeh. Conceiving that the descent of the W ell in 
the great pyramid had never been thoroughly prosecuteil, he 
entered the shaft at A as Mr Davison had done, with a lamp in 
bis hand and a rope alx>ut hi.s middle. He describes the difi*e- 
rent shafts nearly in the sa^c manner as that gentleman does, 
but discovered the additional f^t, that the interior was lined 
with masonry above and Ix^'luw «tj[ie grotto B, for tlic purjjosc, as 
was supposed, of supporting one of, those insulated beds of 
gravel, which aic frecpiently found in, rock. He found nothing 

* This room F is usually called the King's Chamber, to distinguish it from that 
called the Queen's Chamber C, ' 
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atihe but loose stones and rubbish ; and was comjxdled, 

by the excessive heat and fovd air, to reascend the sy||M|'mtb all 
j)ossible expedition; but, before die reacbed die gr^TO, all liis 
lights were exlinguished in ra]vd succession^. Xeidier this 
experience of the eiiorvatiiig heat and inij)iire air of these sub- 
terrajiean cliainiels, (wliich iiavc ollen been hnown to cause the 
stoutest man to faint, even in getting iij) as far as the gallery,) 
jior the various histories cunvnt in Cairo of persems who M ere 
siip]X)sed to have perished in these attempts, could deter this 
eiiter})rising traveller from renenving his researches, with a de- 
gree of persev erance as unexampled as his success Avas unex- 
pected. Having remarked that the ground at the boliom of 
the-Well gave a holltiw sound under his feet, he Avas convinccil 
that tliere must he soiiie concealed outlet below ; and having 
pitched his tent in front of the pyramid, he hired a number of 
Arabs to draw up the rubbj^ from the sj)ot Matlj briskets and 
cords. With tlie aid of an order from the Kiaya-Bey, and the 
payment ivf enormous wages, it is still, says Mr Salt, ‘^almost 
ijatonct'ivabJc Iiom' he could so far surmount the prejudices of 
these ])co))le, as to induce them to Mork in so confined a sjjace, 
where a. light, after the lii’st half hour, would not burn, and 
wlu'i-e, conseipiently, every thing w'^as to be done by feeling and 
not by sight ; the heat at the same time being so intense, and 
the air so suffocating, that, in spite of all [)recautions, it was 
not }>ossihle to stay below an hour at a time, without suffering 
from its pernicious effects. At iengdi, indeed., if became so in- 
tolerable, tl’.at one Arab was brought uj) nearly dead, and seve- 
ral others, on their ascending, fainted away, so that, at last, in 
spite of the command laid uj;on tlicm, they almost entirely 
abandoned tliclr labour, decLOiring, lliat they were Avilling to 
work, but not to die for him.'” ^ * 

* TMe I:infj^Lia.irc of our correspondent \m de<;cribing his ascent of this shaft some 
* time iiCtcrwardo, in company v.ith Mr Caviglia, cten when a freer riirnlriiion of air 
had been diet ted, may convey some idea of the overwlielminij f.Uigiie which Mr 
Cavjglia must have encoimterecl in this first visit to the W^ell. Leiiviiig the cb:un- 
her, we lejurncd to the boltuni of the Well, which we immediately began to ascend 
to the height of 200 feet; and after which labour I should be inclined to consider 
the climbing of the most dilUcult chin^icy in Scotland a mere trille- (h>vcrcd 
with dust, oiiprcssed with heat and fiitlguc, we ;it bbt the top, where w® 

found it necessary to rest and brenlhe a little.” 
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Disappointed in this pursuit, IVfi* Ca^'iglia ap]>licdt onclea- 
voiirs tdHnr tlu* principal entrance of tlic py ramie] H, which 
liad from t^e inimcmorial been so iuikIi obstructed as to ren- 
der it necessary for those who* entered llie passage, to creep on 
their hands and knees : By this means lie lioped to admit a 
freer passage for the air into the interior. In the course of 
these labours he made the uncxjiccted tliscovery, that tlie main 
passage leading from tlie entrance did not terminate at I, as 
* hitherto supposed, but that it continued downwards, witli the 
same degree of iorfiuation, the same dimensions, and llie same 
finisli oi‘ work at tlie sides, as. at the beginning of the channel. 
Having cleared out this inclined passage IK to the length of 150 
feet, the air liecamc so impure, and the lieat so sciffbealing, that 
he cxpcriencc'cl the same difllicultieS in prevailing with the Arabs 
to continue the wwk, and wa.s himself attacked with spitting of 
bloock and other symjitonis of kir^iairecl healtli. Still, how- 
ever, ptM’sevcTing in his researches till lie had excavated the 
passage to a distance of ^^00 feet, his labours were rev/ard- 
ed with the discovery of a door-w'ay L, on the right side,, 
from which a binell of suljJiur was soon perceived to issue. 
Ilecollecliiig, that, in his visit to the jiyramid, he had 
burned some su]])hur at the bottom of the '\Ve!l, for tlie pur- 
pose of ]nirifyiug the air, he conceived the ])rol)ahl!ity of there 
being a eommunication by this door-wviy with the TVell. This 
conjecture W7is soon realized by the discoveiy that the chan- 
nel IIL, opened directly upon the Well, where he found 
the baskets, cords, jind other implemenU, which had been 
left by the workmen. The opening of this communication 
afforded a complete circulation of air, along the new jiassage 
K, and up the sliaft. B, so as greatly to facilitate his luture 
operations. 'J'his iic‘w pas.^agv, ^however, did not terminate at 
this door- way ; but, continuing J25 feet liu;thcr, in the same line 
of inclination, becoming luu’row er towards the point M, where it 
took a horizontal direction for the space of above 28 feet, and 
then opened into a spacious chamber, N, immediately under the 
centre of the pyramid, and 100 feet below^ the base. This cham- 
ber, with the greatest part of thc.gassage leading to it, is all cut 
out of the solid i»ck upon whil^ tlie pyramid is built,” and 
which projects into the body of the pyramid about 80 feet above 
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the level idT its external base. The chanibcr itself is 60 feet long, 
' S7 broad, with a high but flat roof; and, when first discovered, 
was nearly filled with loose stones and ruhlfisli. The platform 
of the floor is irregular, nearly oyc-hall’ of its length from the 
entrance being quite level, and about 15 feet from the ceiling ; 
wliile, ill the middle space, it descends 5 leet lower, wIutc lliere 
is an opening or hollow', resembling the com men cement of ano- 
ther shalt or woW ; and thence, to the w^cstern end, it rises 
so much, that there is scarcity room, at the^^ extremity, to stand 
upright lielwecn the floor and the ceiling. : -Some Jtoman cha^ 
racters, rudely f^med, and marked by the flame of a candle, 
were observed on the walls ; hut tlie inoulclcM’iug of tlie roek had 
reutlered them illegible. There was no vestige of any sarcophar- 
gus ; and it is supposed that this receptacle of the dead had 
been spoiled of its eoiiteiits by the early Arabs, under Al IMa- 
mouii, the sou of Ilaroim al llasehld. On the south side of this 
chamber is an excavated passage, jii.st suflicumt to admit a pea- 
son eree])lng along on bis hands and knees, and eontiiuiing lio- 
rizontally for the sjiace ol' 55 feet, when it seems to terminate 
abi'ujitly. Another passage, at the east end of liie eliambert 
comineneing vvitli a kind of arch, runs about -10 leet inU) the 
solid l:od\ of the pyramid. • 

IMr (’aviglia next proceeded to examine the eJiarabcr 11, dis- 
covered by Mr Davison, immediately above the King's eliam- 
ber, and found the <lust and hats dung with which llie floor 
was covc^red, increased to llic dej>th of 18 inches. lie describes 
the sides and the roof of this u])per apartment as coated with 
red granite of the finest polish, but its floor as very uneven, in 
consequence of its being formed by tlic individual blocks of 
granite wliich comyjose tfie roof of the chamber lielow'. It is 
only four feet high; and it is not c:?sy to conjecture for wdiat 
purpose it could have been intc^ided. Notliing was discovered 
.by Mr Caviglia tliat could lead l%a sojution of the long-contest- 
ed question respecting the original de.sigii of tliese recesses ; but it 
is still considered as the most px-obahie opinhm, tli^ they were 
principally intended to secure the remains of tlie founders, or of 
the priests ; and it is also conjectured that, among (he contents 
of the sarcophagus, di.sctivered in the })vrainid of Ct phrenes, 
some human bones may ha\e been mixed w ith those of the cow. 



* 94 Account of (Ii6 recent discover ifs respecting 

The whole iritemiecliatc spac^c between the lake MIeris 

is so full of pyramids, mausoleums, temples, and subter- 
raneouB cat^mbs, that it may J&S viewcd as one inuricnse ceme- 
tery ; land if is the conjecture ®f M. Pauw, that the gi*and en- 
trance to the whole of the interior communications may be found 
under the Temple of Serapis, v/liich is placed by Strabo to llie^ 
W'cst of Memphis. It is worlliy of rc'inark that, in all the pyra- 
mids wliicli have bec'ii opened, the entrance has been unilbrinly 
found in the centre of the northern front, and the passages inva- 
riably proceeding fti a doAvhv.ard .slo}>ing dirc|j^tion, at an angle 
of 26 or 27 degrees ; eirciimstaiUes w hich seem to indicate some 
specific design ; and the observabo:! of the stars crossing the 
mouth of tlicse lengtlientd tubes, is supposed to have bcCii a 
principal object of this arrangement. Mr Caviglia next direct- 
ed his attention to the numerous ruined edifices and tumuli 
wdiieli are scattered ai'oimd the^^yramids, and along tlie left 
bank of the Nile, as far as thi' (»ye can reach. They were gene- 
rally found to contain several cliambers, variously dispos('d, but 
similarly decorated with bas-reliefs and paintings, and in all of 
'them were found fragments of bitumen, human bones, and great 
quantities of mummy cloth. In one or another of these ajjart- 
ments, w as 'always'* found a shaft or w ell, from the bottom of 
which proceeded a narrow^ passage, conducting to a subterrane an 
chamber ; and in one of tliesc was discovered a plain but highly 
finished sarcophagus, w'ithout a lid, of tlie same dimensions, 
nearly, as that w^hich is seen in the King’s chamber in the (ireat 
Pyramid. jM.any of the paintings in bas-rolief re})resejited {)er- 
sons engaged in the different pursuits of af^culturc, and in va- 
rious Ollier occupations. The figures^of the buds and animals 
are executed in a manner which discovers considerable skill in 
the art of drawing ; and the cojourlngin many of llie cliamber.s 
retained all its original frcshne,^s. The human figures are ge- 
nerally ill-])roportioned, but the actions’ in wliich tliey arc en- 
gaged are very intelligibly expressed ; and several fragntents of 
statueft ha'^ been collected which give ahigficr idea of Egyptian 
sculpture tlian has hitherto been entertained. 

But the excavations around, the Sphinx, which Mr Caviglia 
conducted wdth the most indefatigable perseverance, may be re- 
garded as the most interesting of his labours, and w'ere, at least. 
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by the most abutidant discoveries of Egyptiail antiqui- 
ties. The Frendi savans appear to have done notliing tnoi^ 
tlian uncover the hack of this stupendous piece of sculpture ; 
and, if they atteirlpted any oth^ excavations, cannot possibly 
have proceeded far in tlieir work, as the top of the wall, which 
^ has now been discovered, is not aliove three feet below the level 
of the sand. Mr Caviglia first begun to open a deep trench on 
the left or north side, near the shoulder rf the figure; but, 
tliougli this opening w^as abf)ut 20 feet wide;^ the top, and only 
3 at llie bottom, it soon became hazardous for the workmen to 
continue their operations, in consequence of the sand being 
driven back by the wind. lie procewled, therefore, to carry ou 
hifr-oxcavations in the front ; and, after labouring for the space 
of nearly four months, with the assistance of from GO to 100 
persons every day, he succeeded in laying open the whole figure 
to its base. This wonderfidj^roduction of ancient art is now as- 
certained to be cut out of the solid rock on which it had been 
supposed merely to rest ; and though, in digghig the first 
trench, it clearly appeared that the externa) surface of the body 
below was comjK)scd of iiTegular-shaped stones, carefully built, ^ 
and covered with red paint, yet this portion of masonry is con- 
fined to certain projecting ledges, which are^ supposed to have 
been added by the Ilomims, and to have been intended for the 
lines of th(^ mantle or dress. The body is in acun)benl posture ; 
and the paws (wdiich are formed of masoimy) stretch out 50 
feet in advance. Fragments of its enormous beard are sexm 
resting under its chin ; and there is a hole in the head, in w hich 
the priests are supposed to have concealed lliemsclves, for the 
purpose of imposing iluir oracles upon tlie deluded people. 

“ The fac'c, wdiicb is of the negro cast, is considerably decayed, 
but stiU j)resciits a mild and even a •sublime expression.'*’ The 
sphinx now appears surrounded with a walJ (3), at the distance 
. of 30 f(‘et, the top of which is duly three feet belov' the level of 
the surrcninding sand, so as to prove, beyond a doubt, that the 
ground around it ft not higher now than formerly. This wall 
is built of unbaked bricks, but cased with stone on the inside. 
From this w^all there is a descent in front to the Ifugc area, by 
means of two flights of stepfS.onc oi‘ 32 ai^d the other of 14 
steps (5, 6) ; and, upon the lower plailorm, between these 
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flights, arc tlic-t^mains of two altars (1, 2) covered with Greek' ^ 
iiiscriptions^ considerably delated. In tlie centre, between theW 
outstretched paws of the Sphinx^ stands a stone platform or 
temple (7), oh which was found a large blcxjk ‘of granite, 14 feet 
high, 7 broad, and 2 thick. The face of this stone fronting tlie 
east is embellished ^v itli sculpture in bas-relief, witli a long in- ^ 
scription in hieroglyphics benc'ath, and the whole design covered 
at the top by the sacred globe, serjjent, and wings. Two other 
tables of calcareous ^one, j>laced on each side of the last men- 
tioned, and similai^ ornamented, arc supposed to have formed 
part of a temple ; one of these was still remaining in its place, 
and the fragments of the other, which had been thrown down, 
are now in the Ilritish Museum. There wt're I'ouud several frag- 
ments of rudely sculptured lions, and particularly a suiall figure 
of that animal of the finest workmanship, at the cntrauci* of the 
teniy)lc, with its eyes directed towards the sphinx. On the side 
of the left or northern paw of the great sphinx were discovered 
several inscriptions in Greek characters ; and one, jiarlieiilarly 
on the second digit, in pretty deep cliaracLers, with tlie signa- 
ture of Arrianos, which has been copied and restored with much 
apparent correctness* by our di sting iii.died counlryman Dr Tho- 
mas Young. On (he di^ts of the southern paw, were found 
only a few expressions in Iionourof Harj^ocrates, Mars, Ilernics, 
and some of the Roman 1 hn])erors. 

After the most unremitting exertions, for the s};uce of ten 
months, IMr Caviglia was seized with an attack of ophthalmia, 
which obliged him to suspend liis labours and return to Alexan- 
dria. The expence iricuiTc<rby his various opcratK)ns is said to 
have amounted to about 1 8,000 piastres, part of which was con- 
tributed by IMr Salt, and a few other gentlemen ; but with the 
explicit understanding thah whatet^cr .anti (pii ties might be dis- 
covered, sliould be left at the ^entire disposal of Mr Caviglia. 
This gentlemen, on his part, j^as generously rocpiested ^at 
every thing might be sent to the Rritish Museum, as a testimo- 
ny of his attachment to tliat country, undfer the protection of' 
whose flag he liad l’<jr many years navigated the ocean 
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Art. XVIII.— OftwrwiimR on tlie Arctic and if 

British Omitlwlqgiats. the Reverend John Fcshing, 
F.H.S. £din. M.IV.S. Cohiinunicated by tile Author. 

The two sp^c^ of gulb dc^ribed by Linnaeus, in the 
twelfth editioa of his Sy sterna Naturae, (.under the trivial names 
Parasiticus and Cataracte.% differ from other birds of the 
genus with which they arc assochUed^ in l|p^;|)eculiar sti'ucture of 
their bills, 'and in the singularity of their, manners. While the 
upper mandible in the common gulls may be regai'ded as simple, 
.it presents a more complicated structure in the species to which 
we liave now referred. In these, it consists of two pieces, the 
most remarkable of which is softer ilutn the other, and, forms a 
corneous plate, situated on the upper side, and extending for- 
wards from the base nearly two-thirds of the wliole length of 
tlic mandible, without being extended to tlie margin on either 
tide. This plate has been compared to the ccrc, ot^ick colour- 
ed skin, observed at the base of tlie bill of hawks and cagli^, 
from which, however, it differs, in not reaching to the gape on 
each side, and in being of a firmer consistence. The nostrils 
are situated on the inferior margin of this plate, near its distal 
extremity. 

When in pursuit of food, or engaged in defending their nests, 
these birds far excel the other gulls in the rapidity of their 
flight. They live on fish, which they seldom obtain directly by 
means of their own industry. • They watcli attentively the ef- 
forts of the odv^ gulls while fishing, and when they p<;rceive 
any of these to have 6een successful, tl>ey instantly fly towards 
them ; imd, by, an mgremitting pursuit, compel them reluctant- 
ly to yield the prize. Inattentive observers have mistaken tlie 
•vomited matter icx ekcremeijt, and have concluded that tliey 
live on the dung of their weaker neighbours. 

The other guHs are remarkable for their shyness and timidity 
at all seasons. These, on the contrary, arc bold and vigorous, 
especially during the breeding season, and will not hesitate to 
attack birds of prey, dog^ or men, when approaching tlieir 
young. The claw of the inner toe is mole arched than in tHi 
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other gulls. ^ This character, viewed in connection with ils pre* 
datory habits, has procured lor die largest species the name of 
Sea Eagle. :■ ... 

The feathers of those birds have a very strong smell, not 
like those belonging to die petrels. 

There is no difference of plumage between the sexes. The 
young birds more nearly resemble the adult ones in the colour of 
their plumage than those pertaining to the species of true gulls. 

With chai’acters ftgfVvcry different from the true gulls, it is 
necessary to con sidi^ these as cxinstituting a distinct genus. 
Willoifff/idi/, ill his Omliholoffia^ p. 22, when enumerating the 
British birds, places the CataracteSy the species which has been 
longest known to naturalihts, as a genus distinct from the gullS 
and terns. In the body of his ^^()rk, however, p. 2(5.5, he in- 
serts it in the section of the larger gulls, of a brown or grey co- 
lour. Bruson^ in his Ornitholo^h'^ ajti^Twards adopted the same 
genus, under the denomination Stvreoraire. Buftbn named it 
Labbc ; and more recently Illiger has termed it Lcatrls. 

As Will<)%'liby was the first oniithologist who gave an accu- 
rate description of any .of the specie's, and indicated the propriety 
of placing the one known to him in a genus apart from the 
gulls ; die name whi^li he imposed ought to obtain the prefer- 
ence. It is derived Irom the Greek word K.xTx^ecK%?, a cataract, 
and alludes to the velocity A\idi wliich these birds descend 
through the air upon the objects of tbeir pursuit. The bird to 
w'hich Aristotle applied this name cannot now be identified, as 
his description is bodi short and obscure. 

The following may be con.sidercd as the systematical charac- 
ter of the genus Catahactes or STcua^ by which it may be dis- 
tinguished from the genus Larus. 

Bill strong and straight, l^he upper mandible hooked at the end ; 
the margin of the under mandible sloping downwards at the apex. 

Nosirils linear ; r^her widest in f^nt; pervious, situated near the^ 
middle of the mancPble, and covered witli a corneous plate reach*- 
ing to the feathers at the base.. 

Tongue bluntly bifid. 

Clatv of the inner toe arched. The back toe distinct! 

The Skuas resemble the gulls and terns, in confining their 
operations Jo the surface of the water. liike ihein the body is so 
ihlckly coveredt wi^yi feathers, and so light in proportion to the 
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whole bulk, that they appear to be incapable of diving. Only 
two species have been determined as natives of Great Britain. 

1. C. vuLG Allis. Common Skua. Plumage liroAvn, tail 

" feathers nearly equal, length 25 inches, breadtli fr .lu 55 to 
58 inches, weight irom 48 to 54 ounces. 

English syiionymes — Skiui^f^ulU Brown-gull. Scottish syno- 
ny incs— Skua^ Skuiy Bonxie. 

Willoughby, Ornithologia, p. 265, 

Sibbald, Scotia lllustrani, ii- lib. 3. p*'S&. tab. xiv. f. 2. 

Ibiy, Synopsis Avium, p. 128. 

Linnaeus, Systema Naturae, 7h. 11. 

Pennant, British Zoology, ii. p. o2c). No. 243. 

The bill is two inches and a quarter in length, and of a brownish 
“Ijlack colour. The upper mandible is rounded along the margin to- 
wards the base ; a little promiiunit in front of die nostrils above, 
and bent downwards at the end like the hawks. The under man- 
<lible is bent in^vards at the edges ; at the apex it forms a gutter, 
sloping downwards ; at the »kase it i.s grooved laterally ; and at the 
junction of the two sides beneath, there is an angular prominence, 
rhe eyes are surrounded wdth a narrow bare black orbit, and the 
iridos are hazel brown. The legs are covered with large black 
scales. 7^he claws are strong, of a black colour, arched and groov-^ 
od beneath. , , ^ 

Tile plumage on the upper parts is dark rusty brown, with yel- 
lowish-white oblong dusky spots. Each feather is dusky brown 
on the edges, and yellowish-ivhite at the encT near the shaft. The 
plunifige below is lighter coloured, and on the belly it is tinged 
with ash-grey. The feathers on the necik are Aviry and pointed, 
and have a narrow oil-green spot on tlie extremity. The wrings 
reach to the point of the tail. The shafts of the cpiills are white. 
The outer web, and the extremity of the first, deep brown ; the tips 
only of the rest, brown ; the remaining part, tow'ards the base, is 
white. The coverts of a few of ffie .secondaries are white. The 
tail-feathers, which are twelve in number, are blunt ; the sliafls, and 
the webs at the base, are white ; towards the extremity the webs are 
brown. * 

There is no difference between the^exes, either in colour or size, 
in those which we have examinetl It does Aot appear to be sub- 
ject to much variation of plumage with age or seasons. ’’ Some indi- 
viduals have been found havin^«the chin and forehead tinged with 
ash-colour. * 

Willoughby is jhe first British writer who has taken any no- 
tice of this bird. His description is drawn up witli his usual 
minuteness and accuracy. He errs, however, in considering it 
as the same with the Cornish Gannet or Solan Goose. 

* We have reOiarkcd, that the plumage ot the female is darker than tkat of 
' the male. Ko. 
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The common Skiia is gregarious during the breeding 
It laj"s two eggs of a muddy green colour, marked with irre- 
gular brown sppts^ ami intermixed with sinal}er white spots. 
The nest is carelessly constructed of a few dried weeds, and ia 
found in unfroquonted moors. It breeds in die Zed^d islands, 
where we have observed it, as in Foulah and Unst, and on 
Rona’s Hill in Mainland. 

When die purposes of incubation have been accomplished, it 
retires from its siininii^r haunts, and leads a solitary life on the 
ocean. It is found ih bur seas at all seasons. It is rare in the 
southern parts of the kingdom* ; and even about the Zetland 
islands, it is by no means a common bird. It likewise inhabits 
the Ferroe Isles, Iceland, and Norway. It is I’ound in the*' 
southern latitudes, having been observed about the Falkland 
Isles, and termed by our circumnavigators Port Egmont lien. 

The cx>mmon Skua obtains a great, share of its fcKxl by pur- 
suing die larger kinds of gniJs, and comjiclling them to dis- 
gorge the fish which they have ublained. 

During the breeding season, this bird is remarkably acjtive 
in defending its young. It descends throiigli the air in an ob- 
lique direction with amazing veliK'ity, toivards any person who 
ventures to go near 'its liauiits. It seldom, however, inflicts a 
stroke, generally approaching witliin a loot or two, wlicn it rises* 
rapidly^ and flies off about a hundred yards, to return in a 
stnught line with equal ini|ietuosity as before. On dogs it 
inflicts very heavy strokes Avith its wings, and generally com- 
pels them to seek the protection of their masters. The inhabi- 
tants of the Ferroe Isles destroy them with spears or sliarp 
knives held er^et over their heads, on wjiich these birds trans- 
fix themselves. 

The Skua likewise attacks the eagle with success, and drives^ 
him to a distance from its haunts. On this account he is a 

4 * 

great favourite witli the sliepliertT ; and the Zetland fishermen^ 
when they meet him at sea, always throw overboard some fish 
for his use, the rew ard for his services as the gitardiati of their 
flocks. His robust form, and hooked bill and claAvs, haAre in- 
duced some naturali^s to suppose that he likewise devoured 
• 

* Wc h<uc in our possession a specimen of tho Skua Gull, killed in tho M- 
wax Fiith — Eft. 
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5 mi 9 g lambs, ducks, and poultry In Zetland, however, he is 
universally regarded as a piscivorous bird. 

When observed at sea, this Skua is considei-cd as a stupid in- 
nedve bird, aldiQUgh bold and* resolute on land. He will suffer 
a person in a boat to approadi very near without being dis- 
turbed. When flying, the white roots of his quills appear like a 
white spot, and the tail is spread out like a fan. 

2. C. PARASITICUS. Arctic Skva. Plui>wgc above black ; the 
two middle tail-feathers produced; l^gth from 18 to 21 
inches; breadth from 42 to 4oJ inches; weight from 12 to 
16 ounces. 

English synemymes— htrd^ Arrtic^gnl!, Feaser^ Dung- 
hunter^ Dung-hlrd^ Scull., BoaUzvain. Scottish synonimes 
—Fa^lcidar^ Badock, Allan^ Scouti-^dlan^ Dirten-alkm^ SkuL 

Kdward*s Birds, tab. 1 18, 1 49- 

Linn. Syst. Nat. Td. lo. 

Penn. Brit. Zool. ii. p. rj‘J3. No. 2 15. tab. 87* 

The bill is two inches in length, of agi cvish-black colour, darkest 
towards the point. The upper mandible is rounded along the mar- 
gin towards the base, a little prominent in front of the nostrils abov^, 
and bent downwards at the end. The under mandible is bent in- 
wards at the edges, and at the apex forms a groove sloping down- 
w’jurds ; at tlie base it is grooved laterally, •and at the junction of 
the two sides beneatli, there is an angiilar prominence. The eyes 
are surrounded with » narrow black orbit, and the irides are of a 
hazel-brown colour. The legs arc r»f a black Cfdour, rather slender. 
I'he claw of the outer toe is short; that of the middle tt)e broad and 
grooved below ; and of the inner toe, narrow and arched. 

The plumage above is iiitcrmediate between greyish black and 
brownish black. At tlie base of vlie bill tJiere are a few sJiort red* 
dish white feathers. Round the neck there is an indistinct circle of 
feathers more wiry and pointed than the iithers, and of an oil -green 
colour near the shafts. •On the under side of the body the plumage 
is blackish grey, with a tinge of feiTuginous ash. Some of the fea- 
thers on the belly are edged with white ; those on the vent incline 
to brownish black. The wings are long, reachiug beyond the late-' 
ral feathers of the tall. The (ini^t feather is tlie longest. The shafts 
of the quills are white at the ba^.e, bdttoiniiig black towards the tips. 
The webs are ravert black, lightest at th.c base, and darkest at the 
extremities. The tail consists of twelve feathers ; the five exte- 
rior ones on each side are rounded with a small projection of the ex- 
tremity of the shaft ; tlie tw’o middle feathers rcvich tw^o indies and 
A half beyond the rest, and taper to a point. 'J'hc shafts are whiU' 
At the base, and die webs also are light-coloured, but botli arc ravcii^ 
black towsirds the exti*emity. 


• Qvic4o says it devours not only fisl^ but aLo birds an<i 


/ 
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The ton^e is fleshy and bluntly bifid. The middle of th^ palareSy, 
and a ridge on each side, are covered with cartilaginous reflected 
teeth. I'he trachea at the division of the bronchia? is furnished with 
a small boiw pliate. llectiim with too long broad vermiform ap- 
pendages. Length 18^ indies, breadth 42 indhesy weight 12^ 
ounces. 


The preceding description is that of a male bird shot in Sep- 
tember, Considerable variation, however, is observed in the 
plumage of tliese birds. In some sjiecimens, nearly similar in 
other respects to the one which we have desc.ribcd, Uie* yellow- 
ish ring of the neck is wanting. In others, this ring is white; 
the chin also greyisli-w^hite, mottled with greyish-black ; and the 
remainder of the under side white, including the cheeks. In 
some individuals of the last variety the ^ont is dusky. Tlie 
birds which have been described In British authors, under the 
title of Black-tocd gv///, (Larus crepidatus,) are now consitler- 
ed as varieties of this species, or r.i44ier as young birds in the 
first year’s plumage. 

The Black^oed Gull described by Pennant, from the coni- 
munication of Dr Lysoiis to the Royal Sixiiety, Phil. Trans, 
vol. lii. p, 135, has lu^t ca)uie under llie inspection of any recent 
observ'er. 

" This species (Brit. Zool. ii. p. 552. No. 244. tab. 86.) weighs 
eleven ounces. Its lengtli is fifteen inches ; its breadth thirty-nine. 
The bill is one inch and a half long; the uj)j><*r part covered w ith a 
brown cere , the nostrils like those of the 1‘onrier (Skua) ; the end 
black and (Tooked, I'he feathers of the forehead come }wett 3 ^ low 
on the bir. The head and neck are of a dirty white, the hind part 
of the latter plain, the rest marked with oblong duskj^ sj)otb. The 
breast and belly are white, crossed with numerous dusky and ycl- 
lowi.sh lines. The feathers on the sides and the vent are barred 
transversely with black <ukI w hite. The back, scapulars, coverts of 
the wings and tail are Ifiack, beautifully edged with white or pale 
rust colour. The shafts and tips of the quill-feathers are white. The 
exterior web and upper half of tlie interior web black, but the lower 
part of the latter white. The tail consists of twelve black feathers 
tipt ^lyfth white ; the two middle Af wdn’ch are near an inch longer 
than the others : the shafts are white, and the exterior web of the 
ouj^ost feather is spotted with rust colour. The legs are of a blu- 
xi^lead colour; the lower part of the toes and webs black.*' — Taken 
,»ear Oxford. 

The black-toed gull described by Bewick, in his valual)le 
work on British Binds, is by no means rare. In a specimen shot 
m October, he informs that “ the whole upper and under 
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^ is dark-brown, each feather slightly edged and tipped 

with ferruginous. Th^ greater wing coverts, and the first and 
secondary quiDs are dusky, and more distinctly tipj)ed with 
rusty spots. The tAi consi^s of t>vclvc feathers ; the two 
middle ones longer than the rest; it is of the same ct)l<)ur as the 
quills, except at the^^ concealed part o{‘ its root, w hicU is white. 
The legs are slender, and of a lead colour ; the thighs and part 
of the joint, and the toes, black ; the webs arc of the same co- 
lour, excepting a small space between the first joints of the toes, 
which is white.*” 

The late Mr Montagu, in his Supplement to his Ornithologi- 
cal Dictionai y, gives the following description of another variety. 

It has the sides of the hearf neck, and throat, bufF-coloured ; 
the breast white, shaded into a grey and becoi nng dark slate-colour, 
on the belly and parts beneath ; ilu* lippej' parts of the body are also 
dark slate; the wings and tn‘l black ; the le^gs are yellowish; the 
knees and the* feet, as higlr’a> the back toc', black. The sex could 
not be determined, but the two middle leathers of the tail are of 
their full length.” 

According to Pennant, the sexes may be readily distinguish^ 
by the plumage, the male being while on, the undet* side, while 
the female is of a light brown. Tiie.se marks, however, arc not 
to be depended uj)on, as w^e hino freqiu'nllf ibund those with the 
belly wliite to be Ibniale.^, wJiiJe tliose with dark-coloured bellies 
were males. The late Mr Simonds, in the Liimean 1 transactions, 
vol. viii. p. 267, In reference to those which he found plenti- 
fully on the Isle of Glass, says, Several varieties were ex- 
amined, and confirmed the remaij< that ihere is no cvxternal mark 
of distinction between the sexes.” AVe are disposed to coincide 
with this opinion, and. to consider llie white colour of the fea- 
thers on the belly as a mark of age. 

td wards is tlie first British writer who takes any notice of 
this species. Linnaeus quotes the Coprotheres or Strundt-jager 
of Ray (Synopsis Avium, as synonymous. But, as 

llay places his bird among those gulls which are destitute of a 
back toe, it is obvious Unit, in quoting from Miirtcn, he was 
himself ignorant of the sjjccies. The Ceppluis of Aldrovan- 
dus is usually considered by British ivriters as similar to the 
varieties which have been noticed under tjie name of Black- 
toed GiiUfi ; but the description given bv that author is too im- 
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to warrant us to refer to it with confidence 

mous. 

This 9}>ccies breeds in unfrequented licathsin tlie Hebrid^ 
and Northern Iskinds. Its nest is con«||rucled of dry grass. 

/ Tlic eggs arc in general two in number, about twfO dn^>es in 
length, of a dirty olive-green colour, with irregular blotches of 
liver-brown, most ninnerous at the thick end. Tl^ eggs of this 
fipicies, however, like those of many kinds of water-fowl, exhi- 
bit considerable differences as to colour. In defending its nest 
when containing young birds, it is remarkably bold and iiaj)e«- 
tuoiis ; ami, in its motions, bears a considerable resemblance to 
the lapwing It often feigns lameness, in order to decoy unw eU 
come visitors to a distan<*e. 

In the breetling sca-son, it may be regarded, like the gulls, 
gregarious. It appears at the breeding places about the begin- 
ning of May, and retires in the end of August. During the re- 
mainder of the year, it is dispersed over the ocean. 

It is a species; widoly di.stribiited in nature. It has bein 
found from the tw^enty-eighth degree of nortli latitude to the 
icy shoi'cs of Sj)itzbergcn. 

■ The flight of this bird is ra))ki, and its sight acute. It ])er- 
ceives the success of ‘the common gulls, even at a considerable 
distance, pur.sue.s them with success, and jacks up tlie niorsi'! 
wbich they have been conqndled to vomit, in general iKiforo it 
reaches the water. It i'l in this preilatory manner tjiat ll .st ems 
to obtain the groateM part oi‘ its hiod ; not exclusively, liow- 
ever, since w-e are informed ])y Ghister, in the Meiiioh's oi’ the 
Academy uf Stix-kholin, vol. ix. p. ol. that it will, even in tlu' 
strongest breeze, seize any small fidi wltjich the sailors throw in 
llic air ; that it c\en steals away herring from die decks of the 
fishing vessels ; anti, if they are salted, vyashes iheiii previous to 
.sw’allowlng them ; that it is the sigii of the presence of fish ^ 
and, when these are scarce €it sea, it approaches the banks, ta 
Iced ^ the earnings of the weaker gulls. 



^T)urir.£; our six days confinement by a storm, on the dreary and remote rclc^ 
c>f Fouloh, u'c liacl frequent opportunities of oUserving the Arctic i^kua, 'Xhis bird; 
we found fully us troublesome as the common skua ; for the moment wc approt^- 
♦"d near to its nert, it beeft US upon the head and in the face Tiilh fts wingj, 

' 'irtit:”-:'! fo pursue until wc q^uitted its dnrmnii. — 
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Aet. XIX *— of the Nauticdl Top^ a,? conMnicted 
by EDWAElf Teoughton F. R. S*, arid Member of the Ame- 
rican Philosophical Society. 


In taking the altitudes of the sun and other celestial bodies at 
Sea, it is always necessary to perceive the apparent horizon. 
When the horizon is obscured, and v hen the vessel has little or 
no motion, the observations may be made with an artij^ied fto- 
ri^on^ consisting oilher of mercury or tar, placed in a shallow 
vessel, and protected by a glass cover from partaking of the agi- 
tations of the external air. If* the ship, however, has the 
least motion, these artificial horizons are of no use, and it Ikv 
comes impracticable to make the usual observations for the 
latitude. 

Soon after the value of Hadley’s Quadrant became known, 
every one was anxious to have attached to it an apparatus for ^ 
taking altitudes, when the natural horizon could not be scent 
and all the varieties ol‘ pendulums, plumb-lines, and levels, \rere 
tried and rejected. rerlin]>s, among these various contrivan- 
ces, there were few that, under particular circumstances, might not 
have been useful ; yet their discrepancies were such, that any 
thing like a standard instriiinent never ap])cared, and perhaps 
none of them answered the purpise better than Astrolabes had 
done before. The class of instruments above alluded to have 
never disajipeared ; they have continually been brought forward 
under patents and new fcniis, but, to a very late date, they have 
succeeded no better than those that jpreceded them. 

Mr Serson, who was lost on board of liis Majesty’s ship tlir 
Victory about the middle of tjje last century, had observed^ 
that, when a top was spun, its upp^r surface directed il seif in 
the course of two minutes after it was set up, in a true horizon- 
tal plane; — that this plane was not at all disturbetl by any mo- 

‘ ^ PhilMophitttt Trenmrtiwris 1751, vol. itivii. p. 
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tion or inclination giyen to the box on which it was 
therefore, tliat it might be of great advantage as an 
rizoii. Whe?^ it' w'as spun in tlic open air, it continued in 
tion 35 minutife ; but when itiwas made to revolve in vactio, its 
motion continued during the space of tzvo hours and sixteen mi~ 
flutes^ preserving a period horizontality for the space of three 
quarters of an liour. 

The nautical top, as made by more than one of the first ar- 
tists, was tried at sea iibout sixty years ago, by some ol* the first 
naval officers, with sanguine ho}>es of success. These hopes, 
however, were disappointed, and in a few years it shared the 
same fate as all the otlier contrivances that prcccddl it. ]\Ir 
Weir, who I’cvived this s:ubjc‘ct, failed to a l‘ar greater cxtefiL 
than any who had gone before him. His instrument, made by 
the order, and at tlie exjxaice, (»1‘ the Board of Longitude, was 
tried in a King’s ship by liiinself ajid an astronomer ap}X>iiitcd 
by the Admiralty. It vas soon i'ountl, that when the ship had 
any motion, the top could not be depended upon to the amount of 
several degrees, altliough on shore it pcrlbrincd witlilii a smaller 
number of minutes. . ]Mr W'cir’s machine, which was very large, 
had a reflecting surface of lull 12 inches diameter; it rcijuired 
a man to keep it ih motion wliile observations were made N\lth 
it. The glass rcstc'd its weight u]Km a blunt }>oint, siij}ported 
from a chest below. The tniin of* wheels that gave motion to 
the glass, were connected to the latter by means of* leather 
thongs ; and the motion of the sliip stretching one of the thongs, 
and relaxing the opposite one^, drew the glass from its due posi- 
tion through the angle mentioned above. 

It ^vas in the beginning of last year,^that Mr Troughton be- 
gan his experiments on tlie Nautical Toj), under an idea that this 
instrument had not hitherto hiwl a decisive trial ; and we think it 
will be allowed by all who are acquainted with the genius and re- 
sources of that eminent artist, lliat, if the idi'a is susceptible of 
being brought to })crf*eclion, it will be perfected in bis hands. His 
first efforts were very flattering; for, by means of an easy adjust- 
i»h., lie brought the planes of reflection and rotation parallel to 
each other; a thing of .so much importance, that it had been consi- 
dered a.s the chief piuse of failure in tlie first <xnistructions, and 
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^ijrhldi caDiiot be effected but by good workmanship. His next 
'^periments were directed to give the instrumcnl. a better form ; 
feut, after trying different forms, to the amount of eight, he 
found liimself completely disap}3©inted ; for, among that num* 
her, there was not one wliich performed better than that first 
described. In fact, tliey were very nearly all alike. 

One of Mr Troughtoifs Tops was sent out with each of the 
four sliips that went last year to the Arctic Regions, and, tliough 
they did not give such satisfactory 1 ?sultsas were expected, yet 
he is perfectly satisfied witli the reports of' the able officers who 
commanded them. He was never, Ininself, sanguine of success; 
but he wished, il* possible, to give to the mariner a standard in- 
Ttrunient ; well aware that, to do this, it must command a de- 
gree of accuracy very nearly, ii' not (piite, ecjuiil to that of the 
natural horizon. 

The Nautical Top consists of two stparatc* parts; the Top 
which is to be spun, and a piec-e of machinery i'rom which it 
is to receive its rotatory motion. 

Tiie f’orin which JMr Ti'onghton first gav(' to the top, was 
that of a hollow cylinder of brass, oj)en at, the hot tom, and ter-^ 
minatod above by a circle of dark glass. IMie inner iliameter of 
the ejlinder w'as 4^^^ iiiehes, the outer clianieter 4-/’^^ indies, 
its height 1 J inch, and the diameter of the reflecting glass 4^ 
inches. 

Mr Trough ton afterwards surrounded tlie cylinder with a 
solid brass ring, fastened to it by four projecting arms. Uhe 
upper surface of the ring was on a level with tlu* circle of black 
gla^s wliich formed the surface of the toj) ; and the inner curv- 
ed surface of the ring ^ was concentric with the outer curved 
lurface of the top. 

The improvcinciit wdiich Mr Trougliton has made upon the 
top since it went out with the Arctic Expeditions, consists in 
giving it tlie form of an iuverte?! frustum of a cone. Tlio base 
or lower surface of the frustum is aliout 6 indies in diameter, 
the upper surface aliout 4 inches, and its height about 2^, indies. 
The thickness of the metal wdiich forms the cone is J of an 
inch. The reflecting plane which occujiies the; wdiolc upper 
surface of the conical frustum, rests in a stc^d cup half an indi 
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wide, and on a steel pc^t which descends about half 
below the upper surface of the frustum. 

IVfr Troughtdfi^ w'c know, is still continuing his expenmeHl# 
upon this subject. His present eflbrts are ebiefly directed to the 
means of preventing the aclicni of the wind, and at the same 
time removing the effect which the ret'oil of their own wind pro- 
duces ; a thing which, w it bin moderate dimensions, lie finds is 
not easily effected. 

The apparatus for putting the lop in motjon, consists of a 
aeries of wheels, tlie first and largest oi' w inch is put in motion 
by a ’vviiurh or handle placed in its circinnference. The last 
axis w'hieh is jnjt in mofioiu and acquires a great ^ elociiy from 
the intcrinediatt" wlieels and pinions, carries at its Iciwcr end "IT 
hollow scpiare key like the tennination of a clock-key. This 
liollow key fits kio&cly the square axis of* the to}), so that when 
the one is placed upon the other, and the ap])aratns put in mo- 
tion by the hand, the lop reeeives tlie same \cl(»citv as the key 
and the axis to ivl)i(‘h it i> attaelied. As soon as the vel(H‘ity 
acquiixsl by the lop is f*onsidered sidlicientjy great, the whole 
ayiparatus is <juiekly raised; the key lea\(\s the vertical axis, 
#irid the toj) renoives alone with an iiuoticeivable velocity. 

Jn the course of la^l summer we had an opyx)rtnnity of wit- 
nessing this sifrip](* cxpcTiment The top Jiad then the second 
form which we luu e ilescaihcd ; the images of objects reflected 
from the T^ ^ oh ing ])hite of glass appeared absolutely fixed ; and 
in conseciuenc e of the total disappearance of tlic projecting arms 
whicli field the tuiler ring of brass, this ring appeared to he abso- 
iutely suspended in the air, and to surround the top exactly as 
the ring of Saturn encircles the IxKly of tlie planet. 

The velocity of tlu* circumference of the base lias been cal* 
itxiluted at about 30 miles an houi’. 

.Hdimbituuh, Jp 7 il 20. 1811}r 
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Aet. XX. — On tli0 Geognostkal Relations of Granite^ Quartz- 
Rorkf and Red Sandstone. By Professor J ami: son. Com- 
municated by the Author* 


1 . 

Granite, \vtii(‘h is a wry abunflant aiul widely distributed 
rock, is a comjionncl oj‘ fc'ls])ar, quartz, and mica, disposed in gra- 
nular distinct cofic rt tioris of varion magiiitudcs and forms* 
"rijcse cono etions, at their line of juiu tion with each other, 
pr(‘scnt a})])C'aiances which are highly interesting in a general 
geological \iew. Frequently the eonerc‘tions are sinijily attach- 
ed to each other, (»r i!r ^ are inlernuNed at their line of junc- 
tion, the fcL'.par being intennix(‘d with the quartz, th(‘ (piartz 
with th(‘ mica, (he mica with tlie fel^pai* ; and not iinfre- 
(liiently branclu"'. or vihis shoot (Vom the oiu' concretion into 
tlie other. Tiiese plienomena, thus distinctly m'cu in tlu‘ small 
scale, are of the saif<e general utiture witli those observable at 
the lines of junction of gneisv, granite, nnca-slale, jiorphyry, 
iinieslone, traj), aiul oth(‘r rocks. ^ 

Quartz-Rjck\ whicli is prineipaliy ef-inposed of granular con- 
cretions of (jnartz, with little disseininaU'd felspar, and a few 
scales of mica, when particularly examined, exhibits the same 
kind of .structure as that jusl desenbed as oecurring in granite. 

Red Sandstone*. — Thi.s rock is pr)n('q)ally composed ol‘ /ine 
granular ([uartz, with a considerable j/ortion olWebj):!?' and a little 
mica, disposed in granular distinct coneretii iH', |>ivseiaing at their 
jiHictlons the same ajipemanccs as in gniihtt and (juartz rock. 


Mineralogists in general admit ^he eliemieal nature of granite, 
but deny that quartz-iwk and Its sandstone have been formed by 
deposition from a state of chemical solution, the characters of these 
rocks, in their opinicjn, intimating a meclianical formation. But 
on what data is this opinion founded ? TIic general arenaceous 

* This i*cd sandstone difOrs from that which lies immediately below the coal for- 
^..-ipation, as will be explained in a future paper. 
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aspect, and rolled m these rocks, are the circtimBtancs^l 

principally addufced in support of this hypothesis. But gr^; 
nitc is often areiiaiceous, and yet it is admitted to be a chemieli: 
formation, i^nd no authentic rolled masses have ever been de- 
tected in quartz-rock, or in tlie red sandstone which is associat- 
ed with it. We must therefore abandon the mechanical forma- 
tisii -of qua.rtz-»\)ck and red sandstone, and inquire if they are not 
of crystallization. In all rocks universally admitted 
to have been formed by crystallization, such as granite, syenite, 
and limestone, the granular concretions of‘ wliicli tJiey arc com- 
posed, arc either simply attaclicd or intermixed at their line of 
junction, or branches shoot from the one into tlie other; and 
these arrangements, w^hich must he considered as indicating cry-* 
stallization from a state of solution, also occur in quartz-rock 
and its sandstone ; and hence tliese also are to be viewed as 
chemical formations. 


3 . 

Small masses of fine granidar granite sometimes occur im- 
bedded in coarse granular varieties, and occasionally masses of 
coarse granular granite are inclosed in fine granular. Tliesc 
masses, at tlieir line of junction with the inclosing granite, are 
sometimes distinctly separated, or they are intermixed with it, or 
gradually pass into it, and frecjiieiilly tiiey send out branches or 
veins in all directions into the surrounding nxik. These charac- 
ters prove the chemical and also cotemporaneous formation of 
these masses with the surrounding rock. It frequently happens 
that masses having all tlie characters of <piartz-rock are im- 
bedded in granite, tiiul tliese, at their, line of junction willi it, 
present the appearances already described in the inclosed granite 
masses. Similar masses of granite occur in quartz-rock, and 
in sandstone, and Siindstonc also occurs in quartz-rock and gra- 
nite ; — facts illustratit e of th^ chemical and cotemporaneous ^ 
formation of all these rocks. 

4 . 

Having shewn that granite, quartz-rock, and ted sandstone, 
are chemical formations, and that they are sometimes of cotern- 
porancous formation on the small scale, we may next inquiie i£. ? 
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tfee arrangements of these rocks on the great scale arc of the 
same general nature. This investigation will lead us to detail| 
the geognostical relations oi‘ Granite, Quartz-Ilock, and lleK 
Sandsline. * 

I . — G cognovit leal Relations o/* Granite. 

It is an opinion entertained hy many, (and one whicli I at one 
tiirie considered as the most j)iausil)le.) that granite is the oldest of 
all rocks, and was therefore the first lonned of the different for- 
mations of which ihe crust ol‘ the ecrtli is comjxx^ed; others 
mainlain, that granite is newer than most rocks. The first 
oj)inion i.s that of the Neptunlsts, the other that of the Pluto- 
nists. liotli opinions we consider as imj)rol)al)le, and are rather 
inclined to eon.'.ider granite as of coteni[)orane(:iis f'ormation with 
the rocks along with which it is associated. The I’ollowing 
statc-inent will shew ho\\ far this opinion is consistent with the 
gcogiiostieal relations ai‘ granite. 

Imbedded Gran He, 

a. Granite occurs m imbedded masses., vai'^lng in magnitude 
I'roni a lew fathoms to se\eral mik‘s ia extent, and often of great 
brc‘a(ltli, in rocks of dillenait kinds. 'J'he>e niasses sometimes 
rise above the hounding strata, Ibnning hillocks, hills, moun- 
tains, or ranges of mountains. l^lie sun-oiinding strata oc- 
cur ill diderent iiositions ; sometimes they are horizontal all 
around the mass, or they rest on the mass on one side, and rise 
from under it on the opposite side; •and oceasionall v the strata 
are mantle-shaped, or dij) towards the granite from all sides. 

In some instances, the strata are observed under the* mass of 
granite, as well as on its sides, tliiis jiroviiig that it is imbedded ; 
and we see no reason ivhy the same may not be the case in all 
similarly situated masses of granite^ of whatever magnitude they 
may be. • 

b. These imbedded granite masses, at their line of junction 
with the bounding strata, present ])reeisely the same series of 
phenomena as occur among tin* distinct concretions of granite, 
and other granular rocks, and at the junctions (>!’ smaller im- 
bedded masses of differi'iit rocks. Here, then, we have, on the 
great Sicale, in junctioub often visible lor miles, either the inter- 
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mixture of the granitse unth the bounding strata, i^eir mere 
^^ttachment without intemiixture ; and often iiunietous veins of 
V^anite shoot from the imbedded mass into the adjacent rocks* 
f. The imbedded granite '^nasses are sometimes coinpletely 
enveloped in the surrounding strata, but more frequently a coiu 
jdderablc portion of tlie ni;iss rises high al)ove the lx)uiiding 
Strata. This is owing ])arlly to the iuHiiencc of tlie weather 
removing a part of the superimposed strata, and partly to the 
original forinaticjn of the mass itself. 

Gramic in Beds. 

Granite frequently ocrurs in tabular masses oi- beds, wliieli 
are parallel with tlie bounding strata. These vary in breadth 
from a few feet to several hundred feet ; and from a few yai’ds 
to several hundred yards, in extent. These beds, at tlieir line ol* 
junction with the neigJilx)uring strata, arc soiiietimes distiiu tlv 
.separated without any transition or intermixture ; while, in other 
instances, transitions are to Iw' observed, and also intermix lures 
with the superimposed or subjacent strata. \\*ins or branches oi* 
the granite also occasionally shoot from the beds into the bound- 
ing strata. 

n 

Granite in Vems. 

Veins of granite, as already described, shewt from imbedded 
granite, and also from granite beds inU) the adjacent strata; but 
besides these, numerous veins are met with, which are isolated 
and unconnected with any bed or imbedded mass of granite. 
These veins vary in niaghitude from half an inch to many 
fathoms in witlth, and from a few^ inches to many fathoms in 
length. They are sometimes very toVtuous in their course, and 
occasionally send out from botJi sides numerous smaller lateral 
brandies or veins. In some of these veins there 'is no intermix- 
ture of the vein mass and the^iounding rock ; in others there is 
an extensive intermingling of the two. 

Rocks in which Granite occurs. 

Not above forty years ago, it was a general opinion that granite 
occurred only under, and in conta^^t with gneiss, and was there- 
fore entirely wanting in all the other rock formations. This 
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istill maintained by some mineralogists, bat must ere 
"longr be abandoned, as it is now known that granite is associated 
, with many different kinds of strata. 

Granite occurs in great imbqjdded masses, and veins, in 
mte. These masses, often many fathoms in extent, at their line 
of junction with the granite, are sf)nK‘tiines simj^ly altachcid, 
more frccjucntly appear intermixed w ith it, or ])ass into it, and 
brandies or ^ns shoot Irom tlie granite into the syenite. 

Porphyry^ a very widely dist»il)utcd rock, Mnnelimcs con- 
tains imbedded masses and veins of granite, in which we have a 
repetition of the same phenomena as observed in the masses in- 
closed in syenite. But many porpliyric's ai c mere varieties of 
granite, in i^iiieh the base is very fine granular gi anite. 

Gramilnr foliated limestone^ in primitive mountains, is some- 
times traversed by veins of granite, or contains imbedded mas- 
ses of that rock. 

Giic’ifiS^ Mica-}<lai(\ Clay-slat and G iry-wacl'c^ are freejuent- 
ly traversed by \eins of gi'anite, and in many district s there are 
^^hole hills and ranges of hills, wliieh are the outgoings of im- 
bedded masses, and beds ol‘ granite, sliuatid in the rocks ju»# 
enumerated. But these are not the only rocks which contain 
granite ; ibr immense imbedded ma»<ses, bed;^, and veins, occur in 
(jnartz-K)cl\ and also in tlie 7'cd sandstone connected with that 
interc'stiiig formal ion. 

This concise enumeration of facts, proves, that granite is not 
confined to one ])arlicular species ol’ rock, but occurs in many, 
and that it is not of earlier formation than all other rocKs, nor 
of newer formation than most others, but is very often a co- 
tomporaneoLis crystallization with llie rock in which it is si- 
tuated. • 

• 

ll.—Geognostiml Relatlwis of Qiiart^-Rock. 

Werner was the first naturalk>t who studied the geognostical 
relations of this rock, and his view is stated in my llleinents of 
Geognosy. I liave traced its distribution in the mountainous 
districts of the Highlands, and the same has been done by my 
active and acute friend Dr jMacCullocli. We have ascertained 
that its relations are much more varied tlian was formerly be- 
lieved, and that it ocxaipics a greater portion of the crust of the 
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' wth than had been suspected bjr geologists. Werner it 

almost entirely to the day-sJate formation ; and Von Buch con- 
jectures tliat it may be the oldest rock with whicli we arc ac- 
quainted. Both of these statements are incorreejt ; for it is i'onnd 
associated with nearly all the rrimilivc Rocks of autliors; also 
with those of the Transition class, and is even included in Sand- 
stone; and as there is no satisfactory evidence of one primitive 
rock being older lluiii another, the whole class appiisring to be a 
simultaneous crystallization, there is no reason why quitrlz-rock, 
which occurs along with all the others, should be viewed as the 
oldest *, 


Iviheddcd Quartz-Rock. 

Quartz-rock occurs in masses, in rocks of difierent kinds. 
These imbedded masses, necordini;' to their magnitude, Ibrni hil- 
locks, hills, or ranges of hills. The strata ai'oiind these masses 
have the same positions as are observed with imbedded masses 
of granite ; and the liriob of junction of the quartz with iIk' ad- 
jacent strata, exhibit iuterinixtures, transitions, and veins, as in 
granite. 

Quartz-Rock hi Beds. 

The tabular rnassjs or beds of quartz-roc!: are sometimes so 
thick and extensive as to form whole liills ; and their lines of 
junction exhibit the u&UfU appearance of veins, intermixtures and 
transitions. 


Quartz-Rock hi Veins. 

Veins of this rock arc very frequently met wltli in some dis- 
tricts, and these are occasionally several fathoms wide, and of 
considerable extent. 

Rocks in Tchick Quartz-Rock occurs. 

Quartz-rock, like granite, sometimes occurs in large im- 
bedded masst's in syenite, Aid aiso in masses and veins in gror- 

• The arrangements that occur in iJalloway, on the east coast of Sutherland and 
Imthness, on the sides of Loch Ness, and in several ncighboniing districts, on the 
coast of Koss-shire, inverntss-shire, and in sc\er£il of the Hebrides, seem to 
■ad to the conclusion, that the tiansiiion rocks, and ccrtuiii kinds of red sandslonct 
belong to the ir.anie grand divi'-ion as the primitive locks. We intend to give a 
fi'dl enumeration of the facU illustrative of this liew in a future Number. 



and Bed Sand^idftfi^ * llS 

f>^/^VlE% is%’ ct^fticm rock, in beds, in some gneiss and tnica^^ 
distiicts V^and firequetiUy, it is distributed vef^ abundandy 
Xthrough hills and mountains of claij-elate^ in the form of beds, 
imbedded masses, and vcjins. It sometimes aj)]iears iu greywacke 
districts, and great beds of it are observed alternating with red 
etmdstme, 

lll^^Gcoffnostical Relations (^Red Sandstone, 

In general all the different kinds of sandstone have been con- 
sidered as entirely unctJnnecied 'v\'ilh any of the primitive or 
transition nx-ks, and stric tly confined to llie secondary class. This 
restriction, however, is not consistent with our present know- 
ledge of the geognostical distribution of this rock, and it is now 
known that some sandstones are connected wnth rocks, c(jiisider- 
ed by authors as members of the transition and primitive classes. 

Red Sandstone in Beds, 

This rock occurs in beds of very varknis magnitudes. These 
at their lino ol' juncttiou with the bounding rocks, shew iuterinix- 
tures, Iransitions, and vc'ius or shoots froni tile upper and lowelf 
side, and from their exlrciuitics. 

• 

Bed Sandstone in Imbedded Masses, 

Red sandstone also oecasionally occurs in large imbedded 
masses, like those of granite in syenite, or of quartz-rock in 
gneiss, in strata of different kinds. Small veins shoot from the 
sandstone into the bounding rock, and fret{uciitly intermixtures 
and Iransitions are to be observed, ^^ilb the neighbouring strata. 

Rocks in^xchich Red Sandstone occurs. 

Red sandstone occurs, in iiubed?!cd masses and beds, in gnu 
nite, porphyry, granular foliated liuiestoiu, clay-slate, and gneiss. 

* 

It thus, appears that granite, cpiartz-rock, and red sandstone, 
exhibit the same relations on the great scale, as they do in the 
smaller masses mentioned in tlie 3d section ; and licncc it follows, 
that thesC' rocks are chemical deposites, and of simultaneous 
formation with tlie various strata in which they are contained. 

II 2 
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Akt. XXI .— (^m Improved Sy^ranxei&r* By 


LivrvGSTONE,,M. D. of Canton ♦. 




Haying observed in the proccs»?of making ice, that die 
power ojf the sulphuric acid was remarkably equable from the 
highest concentration till it had formed ice twelve 
or fifteen times, I was led to entertain the expectation, that it 
might Ixi found to act witli sufficient uniformity in a more ad* 
vanced state of saturation. As the tj'ials wliich I made were 
higlily satisfac;tory, I shall briefly describe my method of con- 
structing a Hygrometer u]K)n this principle. 

In the scales cominoiily used as a hydrostatic balance, I 
placed a small porcelain dish tliree inches in diameter, containing 
21 grains of very jmre sulj)huric aeici, of the specific gravity 
l-84f5, and 29 grains of distilled water. Having ex}X)sed it to 
the greatest degree of artificial moisture, I found lliat it gained 
50 grains in 2?4 hours. When it was afterwards placed for one 
night in a platina dish over coiicentraled sulphuric acid, and un- 
der tlic receiver of the iee maehine, its w eight was reduced to 50 
grains without exhausting any of the air. 

Half a grain made tlie edge ol tlie scale of tins balance de- 
sc'ribe an arch, exceeding an inch IkHIi above and below the le- 
vel- This space I divided into ten equal parts both above and 
below, or the grain into 20 parts, which, multiplied by the 50 
grains, gave me a scale of 1000. 

1 have use4 tins instrumentj inclosed in a glass cover, but 
sufficiently open below to admit tlie air freely, for nearly six 
months ; and, fiwi a careful aanparlson vith other hygrometers, 

I am jiersuaded it is more ac<?urate than any now in use, though, 
in its present state, it is less sensible than Klatefs. 

It has fre(]uent]y approached ip tlie natural atmosphere, with- 
in a few divisions of the p(fint of greatest humidity, and also 
within 143 of that of greatest dryness. Considering this range, 
A , 

* We have been favoured with this extract of a letter from Dr Livlngstonea 
H gentleman who has seen the instrument which it describes. Prom the same 
quarter we are led to expect a detailed account of Dr Livingstone's meteoroingical 
observations in China., which we have reason to believe w'lll prove in the highest 
^^degree interesting.-^ Ed. 



Livingstone on cm Improved Hygrometer, IH 

>l|owevcr, i 3 |inecessanly extensive, I have made another with 
^.1 grains of acid and ^.9 of water, and cxfK)sed this mixture in 
a common flat watch-glass. /JUhe scale was only 100, but by 
means of a Vernier it may be divided into 1000. 

This instrument, wln^ is fully as sensible as Kater’s Hygro- 
meter, pointed to 950 (or the mixture weighed 9! grains) at 
Macao, on the 7th February 1817, during the prevalence of a 
remarkably thick fog. It continjed so till bed-time; but next 
morning, at seven oVlock, the wind having changed in the 
course of the night from S. W. to N. J']. it had lost 4] grains, or 
had fallen to 100. This is the most remarkable change I have 
ever witnessed even in China. 

I could wish to have scales made of glass as flat as possible, 
with a small rirn perforated with tJ)ree holes, to Ix^ suspended 
to the beam by means of platiiia wires, and to have a very light 
glass-cover suspended by the same wires, within a very small 
distance of the rim. To the other end of the beam a moveable 
weight may he appended to mark the larg(*r divisions ; the 
bi'ain may be lengthened to deseribc any areli of a circle, aifti 
consecjiiently the divisions may be as minute as can be wi.shed. 
Dust will thus be excluded, and should tha objection of spon- 
taneous decomposition be considered 1^ have any weight, or in 
case of exposure to alkaline fumes, the mixture may be renewed 
with scarcely any trouble. 


Art.XXII.— Temporary Residences of tJw Greenlander e 
during the Winter Season^ and on the Population of North 
and South Greenland, By Sir T])haiilj:s Gikskcki:', Pro- 
fessor of Mineralogy to the Dublin Sociely, M. W. S. &Cr 
Communicated by the Aulhtir. , 

The Greenlanders being a migrating people, transfer very 
often thcil^abodes for the winter season from one place to ano, 
ther. Their houses are generally built near the shores on 
siidall islands, or at the mouths of the firths. They cannot sub- 
sist in the interior of them, as the sea is frozen there very 
early in tlie autumn. The hdlowing places were inhabited dur- 
ing the years from 1810 to 1813. 





Sat Charles Gieseck^ on the 

I. JuLiA^JAs-HAAB District. — In the South Grec^nd^| 
that is in the '60th degree, or the most southern district of Juli^ ; 
anas-haab^. round Cape Farewell^, are inhabited; 

1. ^Iluky (that is, the soles,) two small islands prcsenting^the 
«hape of the soles of the foot. 

2. Kiippin^iijak^ an island to the south of Alluk. 

3. fi^stimoalh^ a small bay to tlie north of Staaretihuck. 

4. Nctiin^ic^^ on the continent, eastward from Cape Fare* 

5. Neyinorteliky (that is. Bear-land,) an island eastward from 
Cajie Farewell. 

6. Teascnnhii^ a lai’ge fii*th to the north of Cape Farewell, 
formerly inhabited by the old Norwegians. At the mouth of 
this frith, theiv are several Greenland houses, sixty-four miles 
south from tlie colony of J u liana s-h:iab, in the (iOth degree, 

7. Kognammt^ to the south of ,Julianas-haah, on the continent. 

8. Innerstii(dik>} an island ibrty miles southward iVoni Julia- 
nas-haab. 

9- Agluii socle ^ on .the continent, thirty miles southward from 
the colony. 

10. Sardlokj an island sixteen miles southward from the colon}-. 

11. Omerialik, tweh^oiiniles to the south of the colony. 

13. Upcrnaviarsu\\ sixteen miles towards the east of the colony. 

14. twenty miles towards the east of the colony. 

At the colony of J ulianas-haab, only natives are employed 
in the service of the trade, wljo live in Greenland houses. 

Between the 61st and 62d degrees are inhabited, 

15. IkertotigoaJc^ an island eight miles towards tlie west, at 
the mouth ol* the firth called Kakortok. 

16. Narksak^ in the vicinity of the continental ice, twenty 
miles northward from the colony. 

17. Kriviatuluitsaavikj an isl&nd forty miles northward from 
Julianas-liaab. 

'^^Okaitscrmint and Kikerteitsiak, forty-four ^ilcs from 
the colony. Here ends the district called J ulianas-haab. It is 
-iSlabited by 1762 nathxs, viz. 754 males and 1008 females. 

II. FttEDEUiCKs-HAAB District extends from the Nundrsoi 
Island to the Icc-hlink, about J of a degree to tlic north of Fre- 
kr-hnab. Of tlie southern part of the district are inhabited. 



Winter Heeidences i^ike Greenlanders. 

IS. Tornga/rsid{^uii\AmA thirty-two miles to the south of 
y the colony. 

80. Kangarsuk^ a cape of‘ the continent of Greenland. 

81 . Narkaaliky twenty -eight miles southward from the co- 
loi^; and, 

22. Swraif^nf^ eight miles to the north of the colony. The 
population of this district comprehends 552 natives, viz. 234 j 
males and 318 females. 

f' 

III. Fisker-n.cr District extends from 62** 52' to 63J®. 

23. The inhabitants of the district Fhkcrnccr have their 
houses at the setllemcnt of the Moravian Brethren, called Licfi- 
tc?i/eld. Their number is 280, viz. 112 males and 168 females. 

IV. — Godt-iiaab — The district of the colony Godt-liaabbe- 
^ns at 63 and reaches to 61 ’ 52'. 

The following places tue inhabited : 

24. Karurt^ eight miles soutliward from the oolony. ' 

25. New-Sterm-Huty a Mora^ian sellleinent, situated be^ 
tw’een the frlhs of Amcraglik and Baals River. 

26. GodUhaah^ the Danish colony in Baais River, and 

27. Sarlok, to the north-cast of Baals River. — The popula- 
tion of this district ainounis to *189 natives, viz. 186 belonging 
to the Danish mission, and 303 belonging to the Moravian 
niis.sion. The former consists ol 81 males and 105 females, the 
latter of 123 males and 180 females. 

V. SuKKER-Top. The district of Sukker-top (sugar-loaf) begins 
at 64” 52' and ends at 0*6” 17'. 

In this district the following places ore inhabited by natives r. 

Towards the south of llie colony, 

28. Nappasok^ an island situated 4brty miles soutlnvaril from 
the colony. 

29. The colony Sukker~top itself, called Manetsok by die na- 
tives; and 

, 80. Akparmnt^ sixteen miles northward from the colony. 
The population of this district is 304 ; viz. 143 males and 161 
females. 




Sir C. Gleseck^ on tUt Residences of the ^ 

VI. IIoLSTEiNSBURG JDistrict, is the last in South Greenla 

31. The ilistrict oi Hdeteinshvrg begins at 66° 16' and, 
ends with 67° 4S'. The native's being emplojjecl in the wl^le- 
fishery, have ^ their winter-houses round the colony. The 
nlniiTOr o)' llie inhalntarits of tliis dis^ict is 196, \iz. 67 niales 
and 109 females. Thus the >vhole jKipulation of St)utli Green- 
land, the Jiiiiits,^ of wliieli -are fixed to the Strom Frith in 68”, 
comprehends a number pf 3583 souls. .v. 

North Greenland commences in latitude 67° 48', and compre- 
hends tile following districts : 


1 . Egedes-mindcs district, extending from 67° 43' to 68° 


2. Christianshaab district, 

es* 

68° 10* 

, 3. Jacobshavn district, 

C8" 

69° 40’ 

4. Rittenbenks district, 

69" 40' 

71“ 

5. Omcnaks district, 

71° 

72“ 8' 

6. Upernaviks district, 

72° 8' 

76° SO* 


The population of North Greenland is not entirely ascertain- 
ed, but it does not exceed the number of 3000 souls. Tlie coun- 
try, from 67° to 69° is uninluibiled. The first disliict of North 
Greenland is that of the colony E^edes-mindc. I'he natives Ihv 
longing to this and the other districts situated round Disko- 
llay, or Fiah-Bay, have their houses at the colonieo, for llie sake 
of the whale-fishery. 

The Greenlanders «)f Omenak district arc the only nativt‘s of 
the whole coast who live during winter in the interior of lliat ex- 
tensive lirthj, having their sup]dy in catching the seals, by means 
of nets which are set under the icc. , 

The most northern district is that of Upernavik ; it begins at 
7S% and reaches to the remotest north ; but it is only inhabited 
to the 73°. Southwards from Uppernavik is situated 

Kang'ersoiftskik, an island inliabiled by natives. 

At Upernavik^ four or five Greenland &milies have tlieir 
abode. ‘ 

At Tesmirsak, an island in 74° 15', eighty miles north- 
ward from TIpernavik, one family terminatetii tlic ixjpulation iof 
tills foj'lorn countr}^ . 
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AiiT. XXIII .— (if cm Kxciirsion vjycni the Island cf 
Jmi Mayen; amtaming sorn^ Jeeamt (f lfft Appearance emd 
S^odit4:iims. ScokEsby junior, F.K.S. Edin. 

arid M. W.S. Comnijj^cated by the Author *. , * 

Jan Maykx received its name from that of its discoverer, 
■w^lio visited this Island, according to the Dutch, authorities, in 
llie year Kill*; but as their whale-fisHeiy did not commence 
until 1G12, it is probable thattj: was not discovered until after 
that ])criixl. fi is situated in the Greenland Sea, in latitude 
70" 49' to 71° 8' 20" N. and longitude T 25' 48" to 8° 44' W. 

On ap})roaching Jan Maven, the first object which strikes the 
attention, when the atinosjiIuTe is clear, is Beerenberg-J*. This 
mountain rears its icy >sinnnut to the height of 6870 feet alx)ve 
the level of the se a, and fre(pi(‘nlly appears above tlie I’louds. It 
is sedated on a base which is ol’ itself mountainous. Tlie general 
ajipea ranee of the land strikingly resembles that of the coast of 
8pit/l)c‘rgen, both in colour and character. As at Spitzberg^n^ 
your approach to it seem.-* arna/ingly tardy. At the distance of 
ten or fifteen miles, a stranger would suppe^se himself with- 
in lialf a league of the rock.s. "f lii.s deception arises partly from 
the great tOevation of the sea-eoast, and partly from the strong 
contrast of light and shade, jiroducc'd by the blackness of the 
rocks and the whileiie.ss of the snow, with which the land is in a 
great measure covered. At this time (August the 4tl)), all tlic 
high lands were c’overed w ith sno'^v and ice ; and the low' lands, 
in tliosc deeji cavities where large IkhIs of snow had been col- 
let;tc(l, still retaiiicnl jilirt of their wlntcT cxivcring, down to the 
very margin of the sea. • 

Betwwn the Cap^ North-east and South-east, three rcmaik- 
alile icebergs appear. Thc'y cj^-cupy three hollows in the cliff*, 
W'hich is almost perpendicidar, extending from the base of Jleer- 
enberg to the w^ater’s c'clge. Their perpendicular Insight, ascer- 
tained geometrically, apjieared to be about 12<S4 feet. These 

* This paper was read before the Wcrneiian Xatural History Society on the 
Pth of December ]8t7. 

7 3cscliryving dcr W.il' is van'jsc, diil. ii, hi. 62 ^ 
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icebergs differed in appearance from any thing of the Kindl|p 
had before seen. The^ appeared rough on tl)c surface, w^ere oi 
a greenisli-grey,, colour, and presented ^together tlie appearance 
of‘ immense cataiacts, wj|jk;h seemed as ifj wJien in the act of 
tumbling from the aummit of the n^untainous coast, they had 
li^n suddenly arrested in their :.progipess, and cmigealcd on the 
spot by the power of an intense 1‘rost. Like cataracts, their 

f rominent colour was vtu'iegated by sno\f»whlte j)atches resem- 
ling foam ; thifey seemed to follow in a great nieahuro the fi- 
gure of the rocks over wliieh they lay, and were niaiked with 
curvilinear sti'iae, running from the summit tSlAtlie f()ot of the 
icebergs. As in cataracts, also, the jetty [)oints of tlu‘ most pro- 
minent rocks wa‘rc here and there seen peej)ing ih rough their 
surfaces. 


' ' I left my ship (the Esk) at three quarters past 1 in the 
morning, accompanied by Ca])laiiis llennet and Jackson, whose 
ships were close by us at tJie time, aial landed at lm!l-])ust 2, 
on a beach covered witli coarse greenisli-biack sand, wI)creon 
there was a considerable surf This was the first jdacc from 
North-east Cape, four leagues distant, wliere the coast seemed, 
at a,- distance, to be at all accessible. Grcat-wood-ljay, of the 
Dutch, was immediately on our left (to the westward), sejiaraled 
by a nK:ky islet; on our right. South-east Cape was at the dis- 
tance of five miles. The beach was sandy through au extent of 
two or three miles in length, and about a furlong iu breadth. 
It was btTe^\ed throughout with logs of drift wood, some of 
w'hich seemc'd- to be tolerably good timber, olliers were much 
bruised, and a little worm-eaten. One log I observed had been 
squared, and was maiked with the letten. G. 

I had not advanced many paces before I observed signs of a vol- 
cano. The sand (irnn-sand ) was coarse, b^l^, or reddish-brown, 
mixed witli greenish-coloured crystals of augite. The opaque paits 
of this sand wore very pondcfous and strongly magnetic. When 
i^£i|)arated by the magnet, they strikingly reseihbled cannon gun- 
^|>ow'der, both in colour and in the form of the gi*ains. The l)each, 
bfter a few feet of rise, ]n'oduced by a vast bed of this sand, which 
was thrown up apparently by tlie waves, continued level to the 
margin of the cliff*, which w as in this place at the distance of 
about a quarter of a mile, b\it seemed only occasionally to have 
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^psen coVGfcd by the sea to tliat extent. Coarse , pebbles, and 
afterwards large masses yof lava, were seen at a little distance 
from the sea ; blcx-lvs of burnt clay, and large masses of red 
ciay^ partly baJ^d, but iitill in a friable state, occurred about the 
base and rides of the clitfi; and numerous pointed or angular 
rocks of the %)etz-trap formation, in the form of hillocks, were 
seen ]f)r(>jt’Cting^ through the sand. 'I'hese rocks, when broken, 
appeared of a bluisb-grey, or blackish-grey ctdour. Some of 
the most compact (joutained numerous gvecnish crystals of augile 
imbedded in diem ; others, wfa^ iccre porous, but very hard, 
contained 1‘ewer and smaller crystals than the former. This lat- 
ter seems to me to be the same kind of rock as the celebrated 
GciTnan millstone nx*!. 

After lea\ing the sea shore, where a few common pebbles, 
such as (]uarlz, porjihyry, indurated clay of various colours; 
gravel, sand, and otliei* alluvial sulislaiices, together tvith the 
fl(H*tz-lrap rocks, were seen, 1 pt'rceived no other minerals but 
such as bore indubitable marks of recent volcanic action * 
Seeing a sleep and peculiar looking mount close by, from which 
tile profusion of cinders, eartii-slag, burnt clay^ scoriae, &c. 
around us, seemed to have been jirojec/ted, we hastened to climb 
its loose and rugged sides. The* steepness*of the hill, and the 
looseness of the materials of which its surface was comjiosed, 
made* this ascent a most fatiguing undertaking. We sometimes 
fifid Imk wards several paces, Ijy reason of the nodules of lava 
rolling away from under our feet. AVc m(‘l with no minerals in 
our progress but those of tlje tlass of lavas, wliich in numy 
places rung l)encath our steps like a number of empty metallic 
vcissels. • 

About the base of die volcanic mount, we mot with vast 
blocks of a ponderous, rock, of a bluish-black colour, containing 
numerous green-cojoured crystalline or vitreous substances (the 
olivine of mineralogists) ; alxiut tlw* middle, scoria?, cinders, and 
earth-slag, having altogether a brownish-black appearance, to- 
gether with large lumps of burnt clay, lay in great abundance; 
towards the top, masses of half-baked red clay of a f riable texture, 
containing semi vitrified and crystallized substances, occurred ; and 

* 1 have been informed that an active volcano has been .seen in this islaistf 
within the last fifty yeart. 
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at the summit, prodigious blocks of the sfime, ranged along tfi«^; 
southern margin, gave the mountain a castellated form of no small 
magnificence. JJeyond these rocks of red clay on die top of the 
mountain, we beheld the crater, forming a basin of five or six 
hundred fect'lh depth, and six or seven hundred yards in dia- 
meter. It seemed perfectly circular at the top, and sloped on 
the sides witli a similar steepness as the exterior of the moun- 
tain, so that the descent was by no means difficult or hazardous. 
The bottom of the’ crater was filled with alluvial depositions, 
to such a height that it presented a horizontiil flat, of an ellipti- 
cal form, measuring about 400 feet by 240. A subterranean 
cavern was here seen penetrating tlie side of the crater, from 
which issued a S])nng (d‘ water, wliich, after running a short 
distance towards die south, disa]i]:)earcd in the sand. 

The summit of this volcanic mountain, whicli was from 1000 
to 1500 feet in elevation, aff'orded a view interesting and grand. 
To die north appeared Bcerenbcrg, now first distindly seen 
free from douds, rising in majestic importance by a stcip and 
increasing slope from the very verge of the sea on the south, to 
the hdght, apparently, of the highest clouds. At the fiKit of the 
mount on the south-eastern side, near a stupendous at’euinula- 
tion of lava bearing the castellated form, was another basin or 
crater of a volcano, of smaller dimensions than the one already 
described, situated on a level very little above that of the sea. 
Towards the north-west a thick fog obscured tlic prospect, 
which, as it advanced with majestic grandeur towards us, gra- 
dually drew the eiirtaiii over die distant scenery, until at length 
the nearest mountains were wrajiped in impenetrable gloom ; 
at the same time, the atmosphere of alxivc half the heiiiisjilicre 
lying towards the soudi, east^ and west, was altogethelf^frcc from 
obscurity, and the sun shone with resplendent blaze. On tlie 
west the whole of the eastern shore of the Island was distinctly 
seen to die south-western j)6int, where it abruptly tcniiinatcs; 

rock lying at a distance from the sboi^e, exhibited a re- 
'^inblande so strikingly like tliat of a ship under sail, that it 
called forth from the sailors the frequent exclamation of ‘‘ a 
sliip^’ or “ a sail.” Excepting the interest excited by the voL 
cano, on tlie ridge of whose summit we long admired the sub- 
limity oi‘ the prospect around us, Bcerenberg sunk every other 
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insignificance. A solid mass of ice capped its'sum- 
and an almost uninterrupted stratum of the same extended 
to the water’s edge, about a league to tlie eastward of us. The 
blackness of tlie rocks, the delicate greenness of the icc, and th^5 
whiteness of tlie snow;; formed a contrast at once bold, delicate, 
and beautiful. In the valleys, the snow presented a surface 
pure and unbrbken ; on the sides of the hills the naked rocks 
protruded their black points through the surface of the snow ; 
and on the peaks of the loftier mountains, icc snow harmo- 
nized tog('ther, and appeai'ed to b^ firm and indissoluble as the 
rocks themselves. s * 

'^Fhc colour of the cliffs near where wc landed, was brownish- 
black, pur]ilish -black, greonlsh-black, yellowish-brown, reddish- 
brown, or ferruginous rt»d. The brownish-black consisted part- 
ly of soil and partly of I’ocks oi‘ iron clay ; the greenish-black of 
the same, with an admixture of yellow clay ; the yellowish- 
brown of indurated or half-baked yellow -clay, and the reddish- 
brown of baked, friable, or burnt red clay. 

A rocky hill, with a precipitous side towards the south-west, 
appearing at a little distance to the westward of me, I dq^ 
scended from the moutli of the crater, and proceeded towards it 
wi^h the expectation of finding some ])rimitive or at least unal- 
tered rocks ; in lliis, liow evor, 1 was disappointed. Though I 
visited the foot of th(* preci])ic(‘ as well as the top, (whieh was 
probably two or tln ee hundred feet higli,) 1 ibinid lltat it uni- 
f(>rm)y consisted of a friable yellow clay, containing many cry- 
stals and grains of olivine and augite. On tlie top it was soft 
and marly, but harder an<l more ^ponderous bc'low. lletween. 
this precipice and the sea, tlie beach exhibited numerous hillocks 
of floetz-trap rock. * . o; 

A piece of ironstone, whieh appeared to have been smelted 
in the furnace of natui^, and comerted into iron, was found near 
the volcanic mount ; it >vas laid i^ide by our party as we ascend- 
ed, but unfortunately left behind us when we (uiitted llic 
shore. 

When w'e landed, wc could not perceive tlie least sign of ve- 
getation on any part of the beacli or neighbouring land ; but, on 
ascxMiding the sides of the volcano, we saw sc\eral jilants in 
flow'cr, sjjccimens of each of which i collected ; and, on my re- 
turn to the ship, had them placed ui a box of cai'th and sand. 
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Among^ them we recognised the Kumex digynus, 
tricuspidata, Areaiaria poploides (not very certain), Silene acau-t* 
Ss, and Draba vetna. The other specimens wc were li^ able to 
make out ; and, before our ariftval at home, they were so dis- 
figured, that tfey defied the skill of thi^ botanist to ascertain 
their genus. . . - , 

Near tJie sea shore, the burrows of blue foxes seen in dif- 

ferent places, and traces of tlieir feet upon the beach beloAv high- 
w'ater mark. The foot-marks of bears, and probably of rein- 
deer, also were perceptible* The birds w^ere neither so nume- 
rous, nor appeared in such i^aiiiety, as I had anticipated. AVe, 
however, saw burgomasters, fulmars, looms, sea-i>arrots, sea- 
s^vallows*, See. 

As the icebergs already described suggested the idea of fro- 
zen cataracts, a poetic imagination would, in the liollow metal- 
lie sound of the earth beneath our lect, as we climbed the volca- 
nic mount, have concei\cd the cavern of Vulcan; and, in the 
iron manufactured in the bowels of the eartli, the fabrication of 
the same deity, for the use of his parent Jove. 

We returned to, our ships at six in the morning, when, the 
weather being clear, I took bearings ol' the most remarkable* 
parts of the coast, 'together with several altitudes of the sun, for 
ascertaining the longitude by the chronometer. 

A fishing party whom I sent out proving iinsucccssful in the 
offing, approached the shore, about two miles to the eastward of 
the })lace we visited ; where, though the surl* was considerable, 
and the strand very contracted, tliey succeeded in eflecting a 
landing. TJiey observed much drift wood, a Ixial's oar, and 
'some other pieces of wrought wood, scattered along the shore. 
Every mineral tb^y noticed bore the marks of volcanic action. 
Near .some large fissures which here and tliere occurred in the 
rocky precipitous cliff, vast heaps of lava appeared, which .seem- 
ed to have been poured exut of these chinks in the rocks. Cin- 
ders, earth slag, arenaceous ironstone, and various descriptions 
volcanic rocks, covered the beach, and so much of the cliflT as 
they had leisure to examine. 

AVjjithy, {Sth October 1817. 

■ Thitj was a boniitiful we]>-footcd bird reseraLling a swallow; it had large 
wings and tail, with red feet and bill- 
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Art. XXIV. — Notice respecting the Journey to the Sourcef^ 

of the Jumna and the Ganges^by J, 'B. Fraser^ Esq. Com- 
municated by W 1 LI.IAM Fraser Tytler, Esq. 

In llie year 1815, Mr James Baillie Fraser explored a portion 
ot that unknown and interesting region, which lies in the bosom 
of the Himalaya Mountains, and gives birth to several of the 
greatest i-ivers in India. ' 

Mr Fraser proceeded from i>eQii to Nahn, and from thence 
through the districts of Sirmoor, JfK>bu] and Bischur to llie 
Sutlcdge. Ileturning to the banks of the Jumna, he penetrated 
to the very sources of that river, and viewed it collecting fro.ii 
numerous small streams formed by the melting of the snow: 
From J umnatree he crossed the snowy range to the Baghiru- 
tcc, the greatest and most sacred Ijranch of the Ganges, and, 
following u]) the course of this river, he reached Gang(K)tree. 
Mr Fraser's obsiTvalioiis made at this Hj)ot, beyond which Ije 
found it impracticable to penetrate, tend to confirm the prevailitig* 
belief of the Hindus, and the accounts of the ancient Shasters, 
that this magnificent river, equally an object #)f veneration, and 
a source of fertility, plenty, and opulence to Hindostan, rises 
within five miles due east of Gangootree ; and that tlie Ganges 
finds its origin in a vast bason of snow, confined witliin the five 
mighty peaks of Roodroo Himala. This inountiiin, reckoned 
the loftiest and largest of the snowj^ range in this quarter, and 
probably yielding to none in tlie whole 'Himalaya range, is sup- 
posed to be the throne or residence of Mahadeo. It has 
five principal peaks called Roodroo Hiimda, Burrumpoore, 
Bissempoore, Oodgurrf^kanta,' and Sboryarounee. These form 
a semicircular hollow ^ a very considerable extent, filled with 
.eternal snow; from the gradual •dissolution of which, the prin- 
cipal part of the stream is generated. 

Mr FraseFs journal embraces a full account of the very sin- 
gular state of stx'iety which is found anumg tlu‘ iulcibitants of 
these lofty regions, who, while in some particular. , they sink 
under the level of tlie most barbarous nations liitherto known 
to us, ai*e in others, particularly in the pcrfeclioii to wliich they 
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have^carried the art of agriculture, not infer! 
civilized nations'of Europe. 

The Natural History of , this new region furnislies Fra- 
«er an ample field of inquiry, and Jus descriptions of fl^imal and 
vegetable nature, are curious and interesfing. Acknowledging 
with regret his own imperfect acquaintance with tho science of 
Mineralogy, he has, notwitlistanding, made . ev^ exertion lo 
contribute even to tliis de^rtnient of knowledge, by collect- 
ing s|)eciinens of all the difierent nxiks .as tliey occurred, and 
marking on the spot thw characters, iSce. These specimens 
have been transmitted to tlie ideological Society of London. 

The Geographical observations which Mr Fraser made in llic 
course of his journey, are condensed into a separate memoir. 
These formed a leading object of his attention. Having carried 
him a theodolite, perambulator, and other instruments, a 
survey, as accurate as the nature of tlie country and slate of 
thfj atmosphere would admit, has been made of this region, 
hitlicrto a blank in the Geography of' Hindostan. 

Mr Fraser’s Map, which is laid down on the scale of four 
miles to an inch, is divided into two portions. The first ex- 
tends from the latitude of Hurd war to that of Seran on the 
Siitledge, giving a survey, made from trigonometrical obs(‘r\'a- 
tions, of the districts of Gurwhal, Surmorc, Joobul, Bulsum, 
Rewaeen, and part of Bisehur, with the course ol* the Sutleclge, 
Jumna, and Baghirutee branch of the Ganges. 

The second jxjrtion comprehends the course of the Sutledge 
north pf Seran, wnlli that of the Singkechoo or Eckung, tlie 
prin€i[)a] branch of the fi|dus« The whole of this jx^rtion ol‘ 
the map is Imd down on authority of native merchants, and 
the principal potem\are the situations wliere fairs are bold at 
different seasons for the pifrchase of shawl-wool, a monopoly of 
whicli is possesse'd by tlie Government of Lodac-.h. 

It is much to be 'regretted that Mr Fraser was not possessed 
of instruments, for ascertaining the altitude which he reached, 
in crossing tlic Inowy range. The British Camp from which 
he set out on this expedition, afforded neither a barometer noi* 
thermometer. Judging, however, from liis ascent above the 
region of congelation, as estimated by Mr Colebr(K>ke, he gives-- 
tolerable data for fixing the highest position he attained, at 
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s ulioiit 17,000 feet. Here the cold in the middle of July was in- 
tense to the iiiost painful degree. Immediate sleep attended 
every Cessation ,of motion ; and respiration l)ecame so diffi?tilt 
as painfully to o))press and debilitate his whole party. From 
this highest position, Bunderpcxich (the Jumnalree ul‘ Webb and 
Colebrooke)- was distant in a direct line about two and a half 
miles, and Sommeroo-purbiit, another mighty pinnacle of the 
range, about one mile. Mr Fraser estimates Bunderjiooch, the 
highest of the two, at about 4000 feet above his position, there- 
hy assigning to it an elevation less than that of Mr Colebrooke 
by about 4^00 feet. 

Mr Fraser found that portion of the Himalaya range lying 
between the Baghirutee and the A’allcy of Nepaul to include the 
loftiest jx^aks ; the mouiilains declining in hi'ight both to the 
north-west and south-east ; and his general o])inion is, that the 
liighestof the ITimalava uioiinlalns range from 18,000 to 22,000, 
or at the utmost 23,000 ieet above the level of the sea. His ob- 
servations coincide with those of IMr M^K>reroft, in refuting the 
idea suggested by Humboldt, that a loftier ridg'e may yet exist 
on the; side of Tibet. The Caillas ridgev lying on the north of 
the Iliniidaya, as dcscril)ed by Moorcrolt and Hearsing, evident- 
ly consists of hills of far inferior altitude t& those seen from the 
Bengal S'idc,, 

Twenty-five drawings on a very large scale, ext'ciited by Mr 
Fraser from his own sketches, taken, and many of them colour- 
ed, on the spot, acctmipany the jounuil : '^J'hese even, as 
works of art, possess very distwiguished merit; but wlicn wo 
consider them as exhibiting the magnificent features of’ an alpine 
country on a scale far axeeeding any thing known to European 
ryes, and as bearing upon them that air of .originality and ficleJi- 
ty, which, in the opinion of the ablest judges, so eminently 
oliaracterizc'i them, they acquire a higher character, and must 
add greatly to iht value of the work. 

\'ery copious extracts from Mr Fraser's journal, w'(‘rc lately 
read at the Royal Society of Edinburgh, and from the high 
degree of interest which ’hey excited, ue wait willi much Im , 
patience for the puhlicalioii oi' the whole work. 
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Ajlt. XXV . — On the Blach Lead or Graphite of BorrodaU^ of 

Ayrshire^ and <^f Glensirathfur^rar. By Professor Jamuson. 
Communicated by the Author. 

It is well known, that the most considerable niine of black 
lead iuany country, is that of Borrodale in Cumberland, which 
has supplied the market for a long series of' years with the ])U- 
rest and most esteemed kinds of this useful mineral- Unfortu- 
nately, however, that minfe has of late years decreased very 
miicli in productiveness, and, we arc told, at present affords but 
very inconsiderable returns. T'liis circumstance naturally leads 
i]s to inquire, if there are any other mines of this ininerd in 
Great Britain, whic h are likely to suyjply tlie place of that of 
BoiTodide. The mine near Ne\\ Cumnock, in Ayrshire, and 
that lately opened in . Inverne'=^s-sliii*e, have afforded considera- 
ble quantities of graphite ; and these, if extensively and regu- 
larly worked, promise an abundani supply. With the view' of 
directing the attention of mineralogists to tlie gcognostical distri- 
bution of plumbago, and of encouraging the more extensive work- 
ing of the graphite n^incs of Scotland, w c shall now' give a very 
short description of the mines of Borrodale, of Ayrshire, and of 
Glenstrathfarrar. 

I. — Borrodale Black-Lead Mine. 

The principal rock of this district is clay-slate, which contains 
beds of felspar-porphyry, hornslone-porphyry, and of various 
trap-rocks; The graphite is contained in one of the beds of 
trap, which is partly greenstone, partly amygdaloid. The amyg- 
daloid is slaty, and frequently contains agates ; in this respect 
agreeing with similar rocks found in trap districts. The gra- 
phite occurs inclosed in the trap, in the form of imbedded 
masses and beds, whidi are ^occaftonally of considerable magni- 
tude. The beds are very variable in thickness, and are f re- 
quently cut off and intcrru])ted by rents or fissures, called by 
the miners Dykes. The jirincipal bed or mass of graphite, is at 
p»'esent l(>st ; and thi.^ disappearance is owing, not to the 
veins of calcareous spar tiiat traverse the trap, but enlircly to 
the fissures or dykes 
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II. Black-Lkai) Mine near New Cumnock, Ayrshire. 

This mine is situated about four miles from New Cumnock, 
in Ayrshire. All the strata erf the district bclonjr to that coal 
formation which occupies so great a tract of this division of Scot- 
land. The rocks arc disposed in strata and beds, and agree in 
their general arrangement and connections with the other rocks 
of the secondary class. The strata which have been cut through 
in prosecuting liic mining operations, and those w'lilcJi are natu- 
rally exposed in the neighbourhood, are tlic Ibllowiiig, begin- 
ning with the uppermost, or that immediately uiidcr the soil, 

1. Sandstone. 6. Columnar gla/nce-coal 

S. Slate-clay. and graph ite^ 

Jl. (Irt'cnstone, with grapliite 7. Greenstone. 

4. Slate-clay. 8. Flinty-slate. 

5. Greenstone. 9- Sandstone. 

Wfi shall now de'-cribc tlichi in the above order, 

'i . — Sandstone. 

This rock is principally composed ol' concretions of greyisJj- 
whitc (jiuirtz, with a few scales of mica,- and these are rather 
loosely aggregated. In some parts of the bed, the sandstone is 
dis])oserl in globular and spherical distinct concretions, resem- 
bling those observe in beds of greenstone and other trap-rocks. 

2. — Slaie-clay. 

Immediately below the .sandstone is a bed of slate-clay, from 
ten to twelve feet thick. This clay, in some parts of the bed, 
appears passing into a mineral, firhich some mineralogists name 
flinty-slate; others, basaltic homstonc, or jasper, and which ap- 
pears to have sonle rcltftion to compact felspar. 

3. — Greensrfone, 

the slate-clay rest6 upon a bed of greenstone, which is dis- 
posed in globular distinct coacretions. It contains Imbedded 
portions of graphite, which are often so intermixed, and im- 
pregnated with the greenstone, as to prov6 their cotemptiraneous 
formation. 

4. — Slate-Clay. 

The bed of greenstone is succeeded by one of slate-clay, 
about twelve feet thick, \\luch in some placejs pcjji^es into the 
jaspery or felspar rock. 

t 2 
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5^'^Greenstone. 

Immediately under tlie slate-clay is another bed of green- 
stone, vai-yiiig from three to ten inches in thickness* 

- 6 . — Graphite and^ Glance-Coal. 

The bed of greenstone we have just described, rests on this 
tlie most remarkable bod of the whole mine. It is from three to 
six feet thick, and is composed of graphite and columnar glance- 
coal. The graphite or black-lead is either compact, scaly, or 
columnar; the glance-coal is disposed in columnar distinct 
' concretions, which are ari'anged in rows like pillars of basalt. 
Botli substances are mutually intermixed, the graphite being 
fretjuenlly imbedded in the coal, and the coal included in the 
graphite. In different parts this highly curious bed, por- 
tions of greenstone are met with. These arc sometimes pure, 
or they are intermixed with the c(ml or graphite, or with both ; 
and those substances are so connected together, as to evince 
a simultaneous crystallization. 

7. — Greenstone, 

The bed of graphite and glance^coal rests upon a layer of* 
greenstone. 

8. — FUnty-Shte. 

The greenstone rests on a bed from ten to fourteen feet thick 
of‘ the hard rock already mentioned, and wliich has been refer- 
red to flinty-slate* 

9. Sandstone. 

The lowest bed of the scries, and tliat immediately under the 
preceding, is a sandstone, agreeing with No. 1. in amsistency, 
structure, and ingredients. 

The graphite in thiii mine varies move in quality than lliat 
of Borrodale ; and, cfn the whole, it is to be considered as of 
inferior value. But tlie quantity is so considerable, and the 
average quality so good, as to auUiorise more extensive work- 
Tiigs in this district, and inmute^and more accurate surveys of 
other parts of Ayrshire, where it is knowm or, suspected to exist. 

Ill— Bi .ack-Leat) Mine of Glenstiiatiifarrab. 

^ 'SBlis lately opened mine of black-lead, which is about twenty-two 
iniles from Bcaulcy, in Inverness-shire, is situated in the very ro- 
^^otoantic and picturesque Glenstrathfarrar. The prevailing rock in 
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the glen, as far up as we examined it, is which is every 

where .stratified, and varies in colour from red to grey and white. 
The strata range from northeast to south-west, dip to the feast 
under various angles, and are frequently very tortuous in their 
direction. The gneiss is travcrsecl by veins of granite, and also 
of (juartz, and beds of these rocks are to be observed allcmaU 
ing with it. The most frequent imbedded mineral is precious 
garnet. MicOnslaUy which in other parts of Scotland is so 
abundant, occurs here in comparatively small quantity, and is 
lo be considered as subordinate to the gneiss, {^uart^i’^rock is 
more freejuent than the mica*slatc, hut like it occurs in beds 
subordinate to the gneiss. All the varieties of this rock contain 


scales of mica, and sometimes in such quantity, that they pass 
into mica-slate. 


The rock in which the graphite is situated is gneiss, and im- 
mediately beside tlie workings, the strata run north-east and 
south-west, and dip under an angle of 80° to the west. The 
gneiss in some parts is very micaceous, and is intersected by small 
veins of red granite. The gi'aphite is not in veins or in regiiW 
beds, but in irregular masses imbedded in the gneiss. The first 
ina^^is alxjut three feet thick where broadest, and several yards in 
extent. It is not throughout pure graphile, but is much mixed 
with gneiss, and we observed not only apparent fragments of 
gneiss, but also the diflerent ingredients of the rock, viz. 
fels]iar, quartz and mica, disseminated through it. Pre- 
cious garnet, which occurs so often in the gneiss, is als() very 
abundantly disseminated through the graphite, a circumstance 
which materially deteriorates it Thfe second mass is nine inches 
W’ide ; and’ a third mass is aliout the same dimensions. Besides 
these masses, we observed others in different parts gneiss 

strata, and we were told that otJiers of considerable ' magnitude 
had been discovered, even at the summit of the neigJibouring 
mountains. • 

The granite is scaly, and sometimes undulating curved 
foliated, and occasionally runs into compact Some of the 
masses we saw were of gcxxl quality. 

This mine was discovered by accident in^the year 1816, and the 
proprietor, Fraser of Lovat, immediately determined on its being 
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minefl. The working is carried on by ten or twelve men, and 
is entirely at the day, the miners not having sunk more than a 
few yards from the surface. *^rhe quantity hitherto raised has 
been inconsiderable ; last year, for instance, the quantity sent to 
the London iiiarlvc;t did not exceed five tons. This was sold 
lat the rale of L. 93 per ton, thus affording a great profit to the 
proprietor, as the average cxponce of mining ami transport did 
not exceed L. 13 a ton. 

A road is now cutting from the mine to the high road, which, 
wlien finished, will enable the proprietor to work this valuable 
repository of black-lead in a more extensive manner tlian is 
done at present. 

We have little doubt that graphite will be detected in Glen- 
strathfarrar, in much larger masses than those >\'e have already 
described, and that ere long, if the mining is carried on with 
judgment and activity, this part of Scotland will afford a com 
siderable supply of this mineral. 


Art. XXVI. — On the Temperature of Air and (f Water in 
the Coal Mines (f Great Britain^ particularly in those which 
are of the greatest depth*. By KoaEiiT Bald, F.R.S. E 
M.G.S. and AV. S. Coinmumcated by the Author. 

A HE incrca.se of temperature in coal mines, is a fact familiar 
to every person who lias had occasion to frequent them. The 
instant a di|)-pit is connected with a rise-pit by a mine, a j^'ong 
circulation of air like wind commences. ® If the air at th^ sur- 
face is freezing point, U descends the dip or deepest pit, 

freezes all the water ujion the sides of the pit, and even fonns 
icicles upon the roof of the coal within the mine ; but tlie same 
air, in its passage through flic mines to the rise-pit, which ia 
generally of less depth, has its temperature greatly increased, 
and issues from tlie pit mouU) in the form of a dense misty 

* Thiff article is a brief aSstraet of a paper which w'as read before the Royal 
^ifKdmburgh, on the StU April 1016. 
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doud, formed by the condensation of the natural vapour of %ie 
mine in the freezing atmosphere. 

The following Table presents at one view the temperature of 
air and water in the deepest coal mines in Great Britain. 

Whitehaven CtiLUery . — County of Cumberland. 

Ptilu*. 

Air at the surface, SS'" 

A spring at the surface, ; 49° 

Water at the depth of 480 feet, C0° 

Air at same depth, G3® 

Air at the depth ol“ (JOO feet, 66° 

Difference of temperature betwixt nater at the surface, and 
at tile depth oi* 480 feet, 11° 

WorM??ffton Colliery . — County of Cumberland. 

Air at the surface, 56° 

A sjiring at llie surface,. 48° 

Water at tlic depth of 180 feet, 50° 

W^ater at tlic depth of 504 feet from t])o level of tlie <)cean, ^ 

and beneath the waters of the Irisli Sea, 60'" 

Difference of teinjieraturc betwixt water aUthe surface and 
the depth of 504 feel, 1S° 

Teem Colliery . — County of Durham. 

Air at pit bottom, 444 feet deep, in a country a little ele- 
vated above the sea, 68° 

Water at the same depth, • 61° 

Difference betwixt the average temperature of water at the 
surface 49^, and M^aler at the depth of 444 feet, 12° 

Percy Main Colliery . — ^CounTy of Northumberland. 

Air at the surface, ’ 42° 

Water about 900 feet deeper than level of the sea, and 

under tlic bed of the River Tyne, 68° 

Air at the same depth, 70° 

At this depth Leslic'’s Hygrometer indicated dryness, . .83° 
Difference betwixt the average temperature of water at tlie 
surface 49°, and of water 900 feet under the level of 
the »ea^ igp 
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Ja?'rozo CoU'crtj. — C'ouiity of Durhau]. 

Air at surface, 49J'' 

Water at the deptli of 882 teet fre^m the surface, 68^* 

Air at same deptli 70*" 

Air at the pit bottom, 64® 

Difference bet^vixt the average temperature of water at the 

surface 49", and water at the deptli of 882 fwt, 19® 


The engine j>it of Jarrow is the deepest perpendicular shaft 
in Great Britain, being 900 feet to the foot of the pumps. 

KilVmfficorth Colliery , — County of Northumberland. 


Air at the surface, 48^ 

Air at the bottom of the pit, the dcptli being 790 feet, 51'’ 


Air at the depth of 900 feet from the surlao', ai’ter having 
traversed 1 ] mile from the bottom of tlie denvneast pit, 70’ 
Water a1 the most distant forehead or mine, and at the 


grccTt depth of 1200 feet from the surface, 74* 

Air at the same depth, 77'" 

Difference betwixt the avei'age temperature of water at the 

surface 49^, and water at the depth of 1200 leet, 25* 

Tills mine is the deepest (*oal mine in Great Britain from 
the surface, although J arrow is the deepest j)erpendi(*ular 
shaft; ill this mine the temperature of distilled water at 


tlie boiling point was 212® 

Temperature of same water at the surface, 21 Oy’ 

■S4 

Princi^fi~niLlyJ*H^ near Tipton, Staffordshire. 

Water at tlie bottom ot‘ the engine pit, above 400 feet deep, 

Air in tlie mines, 60 ‘ 

It has been found fnmi experience, that the deeper we jjerfu- 
vate the strata, they become drier, and in many instances no water 
is to lx; found, so that the roads ijirough the mines require to bo 
watered in order to prevent tfie horse-drivers from being annoyed 
by dust ; and there is reason to believe, that the high tempe- 
(Ji-ature of the air in Prince’s-eiid pit, w^as occasioned by the decom- 
position of jiyrites amongst the rubbish of the coal, which fre- 
(|uently produces actual and vehement combustion. The in- 
crease of temperaUire, as given in the preceding experiments. 
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appears to have its origin in a constant natural internal heMt in 
the physical constitution of the earth. 

It lias been asserted by those who h.u e c:onsiderecl the tem- 
pci-atiire of mines, that the heal; fouiul tlicre arises from tlie 
workmen, and from the liglils and horses employed in the mines. * 
These causes, however, cannot produce more tluin a degree or two 
of temperature, as the air is necessarily kept in constant cir- 
culation for the safety of tlic workmen. 

Others have asserted, that the increased temperature arises 
from the decomjxjsition of pyrites, which al)ounds in coal and the 
accompanying strata, and that thi« is the cause of the high tem- 
perature of liot springs. This opinion, how^cver, does not 
seem to be well founded. Although in the very extensive coal 
mines of Great Biitain, pyrites abounds in great quanliiies, yet 
in no instance was })yrites ever found dicomposed in situ., al- 
though the coal abounds with water, ami gives out carbonic 
acid gas and cai'burctled hydrogen, but never atmosjhcric a!r, 
and the [)yritcft only <ieconiposes when exposed to the action of 
oxygen. Had pyrites bec'ii liable to decompose in sttu^ thp 
greater part of the coal-fields in the world would have been de- * 
stroyed by spontaneous ignition ; but this spontaneous ignition 
only takes pljice in coal mines where the pyrites is thrown in- 
to the waste, and t*xposed to the action of atmospheric air, and 
the moisture of the strata. If pyrites is llie cause of the hlgli 
temperature of hot springs, these springs would vary continually, 
both ill tcmjx>ratiire and composition, according to the extent 
of surface exposed to the decomposing action. 

The celebrated traveller M. Humboldt has stated, that the 
temperaJ^Wre of tlie silver mine of Valcnciuna in New Spain, is 
above the mean temperature of Jamaica and Pondicherry ; 
and tliat this temperature is not owiflg to the miners and their 
lights, but to “ heal and geological causes.” He also remarks, 
that the health of the miners is^eady injured by working in a 
temperature which ranges from 71® to 80° Fahrenlicit. Many 
of the miners in Great Britain, however, arc daily exposed to a 
temperature within that range, namely, from 70° to 77°. 

April 1819. 
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Art. XXVII. — 1. Secondary Greenstone and Wacke not of 
Volcanic Griffin. — .‘2. Veins which connect Mineral Beds to- ' 
gather j not confined to Trap-rocks . — 3. Trap Veins (Whin- 
dikes ) prohably of cotemporaneons Foi'mation with the trap- 
rocks which they traverse. By Professor Jamesox. Com* 
municatetl ])y the Author. 

I. — Skcondary Greenstone and Wacke not volcanic. 

VOLC ^ AN I STS maintain, Wxai greenstone (whinsione) is a 
subterranean lava, which has been projected, in a state of igne* 
ous fusion, i'rom the interior of the earth, amongst previously ex- 
isting strata ; while the Neptunists are of o}iinion, that greenstone 
and all other traprocks have been formed at the same time, and 
in tlic same manner, as the strata with which they are associated. 
Hence, according to the one hypothesis, all rocks found in con- 
tact with greensione are more or les^ altered by the heat which 
must have flowed from it whilst in a slate of fusion, so that 
sandstone becomes highly indumted and clay is converted into 
jasper ; but, on the other view, the greenstones are said to ex- 
hibit precisely the» same general relations as arc obhervablc in 
sandstone, slate-clay, and other similar rocks, ^\hich are sup- 
posed by the Plutonists to have been fonned -by deposition 
from water, 

Lothian Street Qiiarryy Edinburgh, 

It frequently happens, tliat we have opportunities in tins 
ncigiibourliood of trying the trudi of these opinions .by an 
appeal to facts. Very lately in an extensive quaiTy open- 
ed in Lothian Street, in the* course of the building operations on 
the south-east side of that street, a fine section was made of die 
rocks of the coal-field, in which* the appearances proved the fal- 
lacy of the volcanic hypothesis of the formation of secondary 
■?^eenstone, but were favourable to the opinion of the Neptu* 

' nists. We shall now give such a description of tins quarry, as 
will enable our readers, not only to form a distinct conception 
of the various alternations and relations of the strata which were 
rut through, but. also to judge how the facts bear on the two 
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hypotheses. The quarry from A to B is about four yards deep. 
The strata dip to the cast under angles varying from 15° to 
20°, and are perfcelly regular and parallel throughout their 
wliole course. The beds and strata arc of ^‘reen.stonc^ wacke^ 
slatc-clay^ and quartzy sandstone^ which mutually pass into 
each other, and thus form a perfect whole, the series iw)t being 
interrupted by any foreign beds or veins. The most important 
of these rocks is the Greenstone, \vhich cxliibits the following 
characters. Its colour is bluish-green, very imperfectly .crystal- 
lized, wdth imbedded crystals of aiigite, so that it is sometimes 
porpbyritic. It is traversed by small veins filled with calcare- 
ous spar, quartz, and heavy spar. Some varieties of it, from 
the earthy aspect of the mass, and its containing cotemporanc- 
ous angular and roundish portions of harder greenstone, appear 
passing into trap-tuff. There are tw'o beds of this rock in the 
quarry, an upper and a lower. The upper bed is two fee't and 
a half thick, and preserves the same thickness throughout the 
wdiole quarry, and is, in cvciV respect, equally regular w ith the 
beds of sandstone and slate-clay. In some })arts, tlie bed is 
more highly crystallized tow^ards the middle tlian on the lower 
and upper sides. On the lyhiff or under side, it passes into a 
very distinct and beautiftjlly marked ariety of‘ greyish-grc^eii 
coloured Wacke, which is about five inches thick, a, Fig. 2, 
Plate III. Tins wacke gradually passes into a reddish-brown 
clay, about six inches lliick, which, in its lower part, is slate- 
clay, 6, Fig. 2. 

On tiie hanging or upper side ^of this bed of greenstone, 
there is a bed of quartzy sandstone ten inches tliick, c, Fig. 2., 
which in some parts has a splintery fracture, glistening vitreous 
lustre, and considerable transluccpcy, and this is one of the va- 
rieties named Indui'atcd SandstmehfxhQ Plutonists. Interix)s- 
ed between this sandstone and the greenstone, there is a thin 
€eam or layer of greenish-grey •coloy red slate-clay ; over this 
bed of quartzy sandstone is a bed (jf greenish gi'cy-coJourcd 
slate-clay, about nine inches thick, rf, Fig. 2. ; this has 
resting upon it a bed of quartzy sandstone, in many parts 
equally hard with that which is nearest to the greenstone. 
Over these are alternations of beds of slate-clay and quartzy 
wmdstone, in w'hich the sandstone lias often the same highly 
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crystallized chaiactcr, as is observed in tjie bed nearest 
greenstone. Such, tlien, arc tlic appearances observable in 
tlie first or upper bed of greenstone, and the subjacent and 
supt'riiiciimbcnt strata. * 

W e shall next describe 1 1 lo second or lower bed of greenstone. It 
is about two feet thick, is perfectly parallel with the strata in every 
part of the section, am) agrees in its imbedded minerals, veins 
and general aspect, \uth the greenstone of the upper bed. On the 
north-cast side of the quarry this bed olT greenstone terminates, 
and in this line ofilircction we have strata of slatc-elay and sand- 
stone, as re])re.sented in Pig. 3- Plate III., in whieli a a are tlie 
clav and sandstone. Kesthig immediatelv upon it there is a 
be<i of pure (piartzy sandstone, Fig. 2., mon* highly cry- 
Ktallized than that which occurs above the npper bed. It is two 
feet eight inches thick, but does not continue of the same thick- 
ness throughout. It contains imbedded cotemporancoiis masses 
of slate-clay and clayey marl, and particles of galena. The slate 
and marl arc not in the least affected by the highly crystallized 
sandstone in which they arc contained, 'rhe clay is ecpially soft 
with the varieties found at a distance from the greenstone and 
ill softer sandstones, Alxive this sandstone rests a bed of slate- 
clay, y,* Fig. 2., nht in the least affected by the highly crystal- 
lized sandstone, llesting on lliis bed are tuo beds of quartzy 
saiindstone, ^ and //, Fig. 2., and one of red and green clay, 
f, Fig. 2., which meet with the layers already described as 
occurring below the first or iipjicr bed of greenstone. This 
samlstonc in the slate-clay, is often as highly crystallized as 
that resting immediately upon the greenstone. The greenstone 
l ests on alternations of beds of quartzy .sandstone and slate-clay, 
/;, Fig. 2., which continue to tlie bottom of the quarry. 

In this tpiarry the most interesting geogiiostical facts are the 
following : 

1. Tlie perfect })arallelism of the beds of greenstone, slatc- 
elay, wacke, and sandstone. 

2. Beds of pure quartzy sandstone, of the same nature with that 
resting immediately on the greenstone, alternating with slate-clay. 

3. Layers of slate-clay between the most highly crystallized 
>;anustonc and the greenstone. 
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4. Transitions from greenstone, through wacke and slate- 
clay, into sandstone. 

5. The earthy character of the greenstone. 

But in what manner arc these facts connected with the Vol- 
canic and Neptunian hypotheses? 

The parallelism of the greenstone-beds with the thin layers of 
slate-clay resting upon and lying immediately under them, is not 
easily reconcileablc with the volcanic hypothesis; because, had the 
greenstone been forced, in the state of lava, amongst the slate- 
clay, it would have presented a very in ?gular intermixture at the 
line of junction, and not the perfectly regular meeting every 
where visible in this section. But jx*ribct parallelism is wliat we 
would expect according to the Neptunian view. The iiltcma- 
tion of beds of highly crystallized sandstone (highly indurated 
sandstone of the Plutonists) with slate-clay, and the circum- 
stance of masses of unaltered slate-clay and marl occurring in 
the most highly crystallized sandstone, innnediately over the 
greenstone, prove that this crystallization (luii*dening) is not 
pi'oduccHl by heat flowing Irom greenstone in a state of fu- 
sion, otherwise the slate-clay ought also to have been inelled. 
Lastly^ Tlie transitions from gix*eiistone into wacke, wacke into 
clay, clay into sandstone, prove that the same agent must have 
presided at the formation of these diflerent r(x;ks, — an explana- 
ti(m irrcconcileable with tlie Volcanic, but in perfect unison witli 
the Neptunian hypothesis. 

Section of Alternation of Wacke^ ^^ituminous Shalc^ at the 
Colton Edinburgh, 

There is another fine display of stratification, highly illustra- 
tive of the mode of formation of greenstone and w^acke, at pre- 
sent exposed on tlic nortli-east side of the grand road which 
leads across the Calton HiD. 

• The following description contains* an enumeration ol’ the 
principal features of this fine section. 

The Calton Hill, in a general view, may be coiibiclered as a 
vast bed of porphyry rising alxwe the surrounding rocks of the 
coal fm'niation. This l)ed dips towards the cast under an angle 
of and die direction is north and south. 
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I'lie rocks we are now to describe, rest on the lowest visible 
portion of thi> bed of porphyry, and linve the same easterly dip 
and angle of inclination with the porpliyry on whicli they repose. 

1. Bituminous Shale, 

The first or lowest bed of the section, that which appears to 
rest iiTiinediaielv on the poj-phyry, is bituminous sliale, about 
eight feet thick. 

2. Wacke. 

Iinniediately above the shale is a hed of grey isli -green colour- 
ed wacke, in)wards f)j' twenty feet tliick. 

?}. Bhinninous Shale and Sandstone. 

Resting upon the ^^acke is a bed of hituiiiiiious shale about 
five feet and a half thick. In the shale there are beds of corn-’ 
pact sandstone, one of the.se nearly a foot thick, and also thin 
layers ol* clay ironstone. 

4. Wacke, 

The next bed, which is about Iwcnty-live feet thick, is green- 
ish-grey coloured wacke, disjM)sed in globular and angular con- 
cretiors, in wlii^h the surhu-es have a purj)lish colour. It is 
traversed by num^erous very thin veins oi’ calcareous spar. 

5. Bituminous Shale and Ironsti^ne. 

This hed, N^hich rests on the preceding, is about two feet and 
a half thick, and consi.sts of hjituininous shale, with thin beds 
of clay ironstone, 

$. Wacke. 

This bed of wacke, whicli re.sts on the preceding, is about 
eight feet thick. It is to be observe^ passing into bituminous 
shale. 

7. Bituminous Shale and Ironstone. 

This bed, which immediately follows the preceding, is bitu- 
minous sliale, with suhoRlinaleJieds of clay ironstone, and is 
about five and a half feet thick. 

8. Wacke. 

This is one of the most considerable beds in the section, being 
about tbirty-four feet thick. It is every whoe traversed liy 
numerous veins of calcaivous spar. 
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> 9- Bituminous Shale. 

The thic’kncss of lliis bed is aboul ten feel, jind, like tlic 
other beds of this minenil, it contains layers of elay-ironstone. 

10. Wache. 

The bituminous sliale is again siieeoeded by n bed of ^vacke, 
traversed by numerous small veins of calcareous spar. 

11. Bituminous Shale. 

The lower side of ihc preceding*- bed of wacke gradually 
passes into bituminous sliale ; on ih ‘ upjuT .si{Ie also a similar 
gradation is to be observed. The wai.ke, as it approaches the 
shale, beccmics slaty- and gradually exch-e.ges the green 
colour for the brownish-black lint of the biluminous sliale. 
The bed is about three feet and a half thick. 

12. Wavle. 

This bed is about eight ieet thick. 

13. Bituminous Shale. 

The shale in this bed p.asscs into wacke. 

14. Waelx. 

This bed appears to be from fil’teen to tv»enty feet thick. 

Several other alternations of wacke and bllnmiiK us sliale 
occur still IDs ire to llic eastward, when tliey^are succeeded by 
beds ol‘ grey-eoloured sandstone, which have the same easterly 
dip with all iJie otlicr strata of the section. 

Til this section, then, the lowest b»'d is porphyry, and the high- 
est sandstorv'. 

Tliesc* dificrcnt rocks, viz, the sandstone, hltu;ninour shale, 
clay-ironstone, ivacke, and porphyry, are member; of the same 
formation, and numerous transitions are to be oiiscrvccl from 
the one into tlie other. Thus the porphyry in dilfercnt parts 
ol the Caltonhill, passes into greenstone, the greenstone into 
wacke, the wacke, in the section just described, into Intuniliujus 
5hal'% the sliale on the one lian^ sandstone, and on the 
other into cl;n -ironstone. These facts prove the simultaneous 
formation of these rocks, and thus shew that if wacke and 
greenstone are true volcanic rocks, the sandstones, shales, and 
ir'^'^stoncs with wliieh ihcv are assoelaledp, nnl^t li.i\f.‘ been ionn- 
ed* lii tiu’ smii* inmf.er; — a jiositioii wiiieli canncl he maintained 
in eoni'onniiy with any of the presenl sy stems of voleamsm 
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JI, — \ Kixs WHICH CONNECT Ml^’EllAL BEn> T‘u;i:i UE.H, NOT 
CONFINED TO TllAP-ROCKS. 

In countries where traj^-roeVs ahoiind, we sometiiiK s cjbservr 
in two lieds of greenstone which are scparaUnl froni ciu h oilier 
bj stpita of sandstone, slate-clay, limestone^, /far other rocks, 
that tliey are . connected by means of veins that sliocrt from the 
^por of one Ixid into the roof of the other. The Fig. 4. Plato 
in., represents such an appearance ; a a, the lieds of greenstone, 
c Cy strata of limestone, and x the connecting vein (rf grecnstoiK'. 
This an*angeinenl is said to be peculiar to rix:ks which have 
been projected from below in a melted form, and hem’c A'olcan* 
ists, I presume, would confine it to trap-rocks, as all of these are 
with them lavas. But this nciglibourhotxl, so rich in illustra- 
tions of many contested points in geology, aflbrds us examjjlc*^ 
of HK'ks, not of the trap series, with communicating vti ’o. 
Salisbury Craigs, one of our most interesting hills, is a mass 
sandstone witli subordinate lx*ds of erreenstone*, and (xcasioiiaj 

o 

layers of limestone, slatc-cIay, and cJay-ironsnjne. On tlie 
south-east angle of the hill, in one of the quarries at pr(‘.s(‘nt 
working, the follpwing arrangement is to lie observed. Green- 
stone, the uppereiost stratum ; imniedialely below' it a bed f»f 
coarse siliceous limestone; under the liinestuiie a bed ol* greenish- 
grey slate-clav; and below the clay, strata of sandstone. Slw(>- 
rid veins of siliceous limestone shoot from the iloor or uiu/er 
side of the bed across the sJate-eJay, and form a continiuais 
mass Avitli the floor or ii])j)er side ol‘ tlie sandstone ; and veins 
shoot froni tlie roof of the* bed of sandstone across the slate- 
clay into the floor of the siliceou-s limestone, and form with 
it a continuous mass. In other p5irts of the same quarry, 
branches or veins arc observed sJiooting from the roof of llic 
sandstone, and gradually terminating in the bed of slate-clay. 
'J^hese appearances are iT]jre.sei4ted by the plan, Fig. -5., cr, green- 
stone ; /y, siliceous limestone; r, slate-elav ; d, sandstone; 
r, veins sh(X)ting ironi limestone across the slale-clay into thr 
sandstone ; veins sh(H>ting from sandstone across tlie slate- 
clay into the limestone ; and ffy veins slux^ling from thi' sand- 
stone, and terminating in tli^ ^!alc-c!ay 
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1 have ob served eonnccrting veins of' the same dcscri])tion in 
layers of* fibrous contained in tlie compact kinds. This 

appearance is represented in Fig. C. Ffa'e 111. where a is a mass of 
compact gy])Riiin; h h hiyers #1' fiiiroiis gypsum included in it, 
and c c conunuincating veins. In an extensive limestone nuarry 
about n mile the eastward of Burntisland, there is a fine ex- 
ample of a commiinicatibg vein between two beds ol* a curious 
kind of amygdaloid. The beds are separated from each cither 
by nunaerous strata and l>eds of bituminous shale, slate-clay, 
clay-iron stone*, sandstone, and limc‘stone, but in one place a vein 
t)f Amygdaloid shcKits across all these rocks, from the lower to 
the upper bed of amygdaloid. 

How aix* wc to explain the fonmation of such veins Vol- 
canists say, that communicating veins are jiroofs of the igneous 
origin of tJie rocks in whicli they occur, and that they ar,e formed 
by the spouting of the fluid lava througli cracks in tlje rock, at 
the time wlien the lower bed was forming, and licforc tJje upper 
one was formc‘d. But this hypothesis will not c*xplain the com- 
municatiiig veins of limestone, sandstone and gy])sum, because 
these, on iho volcanic system, are not la\as. We are incliiu‘d to 
view them as illustrations of the simultaneous crystallization of 
rocks of the same formation. • 

III. TKAT*-Vr:ixs (WAtk-Dikes) pROiiAury of Cotemfo- 

UAVEOCS FoR.’UATIOJT WITH TTJE Til AF-lloCKS WHICH THEY 

TRAVERSE. 

Veins are tabular masses thrft in general traverse mineral 
strata and beds of difl*erent kinds. Acewding to tlie Volcanic 
or Fiutonic hypotliesiR, tliey were originally open rents or 
fissun-s, wide below, but tei'iiiinating above in thc-i form of a 
wedge, wliich were afterwards filled from below with inelkd 
mineral matter, projected fron^ tlie inteiior of the eai th. "J'lu; 
Neptuni^ts again maintain, tliat tl!e>e fissures and rents were 
wide aboM*, but lerminated below, and were filled from above 
with their mineral cemtents. The Plutonists adduce as prcx)fs 
of their opinion, veins shut above, and \riflcning below*, as 
sometimes happen with metalliferous veins, and also wdlh tJiose 
of mountain rocks, sucdi as irraj^ite or trap; wliilc the 
Nej>u • ists Oifer as il]u#?U’atioii.s ol’ tlie truth of tlieir h\]R)t!u\sii?^ 
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numerous instances of veins, both metalliferous and saxigenous^ 
in which the crop or outgoing is wide, but tlie lower part na^*- 
row, and terminating in a wedge, or in numerous small branches. 

Both statements are correct, and, therefore, the two opinions 
appear to be plausible. But there is a fact whicli cannot be re- 
conciled with either of the hyix)theses, and which forces us tr> 
have recourse to some other mtxle of explaining the 1‘ormation 
of these veins. Tlie fact wx' allude to is the occurrence of veins 
that terminate both above and below in the rock which they tra- 
verse, in short, are com})Jetely inclosed in it. Fig. 7- Plate 111-, 
represents tlie three kinds of veins; a, vein open at top ; h, ve'm 
shut above, and r, vein terminations in the rock. Such a vein, 
it is evident, could not have been filled from alKive, nor is it possi- 
ble tp conceive that it could have been filled from below. Wc 
are therefore led to the conjecture, “ that such veins must have 
been formed at the same lime with the rock in which they arc 
contained. This view receives considerable support by a care- 
ful attention to the appc^ances presented by the distinct con- 
cretions into which many trap-rocks are naturally divided. 
These concretions, at tlieir line of junction with tlie bounding 
trapurock, exhibit tlie same phenomena as occur at the meeting 
of the sides and w*^ills of trap-veins in trap : and they differ 
from veins only in shape ; the concretions being short and 
massive, whereas the veins are long and tabular. A \cin of 
trap (or a dike of trap) wc consider as merely a scries of con- 
cretions, arranged in a tabular form. But, it will be inquired 
how, on this principle, we can explain the crossing ol’ traji-veins f 
This arrangement we consider asr an effect of crystallization, and 
of precisely tlie same nature as the crossings obser\ ed in crystals, 
or the intersections in tabular concretions. The crossings in 
ci-ystals require uo illustratMin, but those of concretions may be 
shortly described. In sections of trap-rocks, as of greenstone, 
sometimes the cliff is naturally divided into tabular concretions, that 
extend from tlie toy) to die bottom of it. These concretions occa- 
sionally vary in their direction, some being horizontal, and others 
vertical ; but the rerriaj*kabie fact, and that which is highly illus- 
trative of our present 'liew, is this, — lliat the same table or tabu- 
lar conci-etion will continue for somc4tSit or yards yiarallcl wdth 
die liounding co^u^tiofis, and dien suddenly turn and intersect 
these for severts^ yards or fathomvS, , $9.iijd then Icrniinate, as 
a Fig, 8. Plate III. Now, this ion in one yi/irt of 
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its course is parallel with the otliers, and terminates amongst 
them; in another part of its course it intersects these same 
concretions, and then it ends. It is evident, that if this 
concretion had continued parallel with the others through- 
out its whole extent, we would not hesitate to consider it 
as of‘ cotemporaneous formation with them. If this inference 
l>e atlmitted, and we do not st'e on what ground it can be 
refused, it is evident, that, if the intersecting jK>rtion of the 
concretion is a continuation of Uiat parallel with the other, 
both must he considered as having crystallized at the same 
time, and as a simultaneous formation with the whole rock in 
which it is exmtained. But the tabular concretions intersected 
by the one part of the concretion, are equivalent to veins or 
dikes, because they are tabular masses intersected by another 
tabular mass ; and as all these conorclions are of simultaneous 
ibrmation, it follows, that the crossing concretion and that 
which is crossed, which are equivalent to tw'o veins, of which 
the one crosses the other, liave been formed at tlie same time. 
Edixiutugh, Jp?'il 1819. 


Art. XXV’ 1 1 1. — Notice rcspccung a Singular Optical Pro- 

jKriy of Tahasheer. By David Brewster, LL.D. F.R.S. 

Lond. and Edin. Communicated by the Author. 

TChE substance called Taheuiheer^, has been long known in 
eastern countries, and formed an important article in the Materia 
Medica of the Arabian Physicians. In tlie GrenUjo language it 
is called Vedro-Paloo, or Bamboo milk ; in the Malabar, M un- 
gel Upoo, orflalt of Bamboo \ and in the Warriar, Vedroo Car- 
pooram, or Bamboo Camphor. It is found in the joints of the 
female bamboo, sometimes in a flifid state like milk, sometimes 
with the consistency of honey, but generally in the form of a 
hard concretion. Some specimens of it are transparent, and 
resemble very much small fragments of the artificial pastes made 
in imitation of opal ; otlicrs are exactly like chalk ; while a 
third kind is of an intermediate chai'acter, and lias a slight de- 
gree of transliicency. 

• Pliny clearly describes Tubashcer under the nanie of Sugar. Th^word is 
derived from the Persian Schcr, or the Sanscrit Kachirwm^ signifying milk. Sec 
Humboldt on the T^atiiral il'niMily of tJie Crovsev. 
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The first person that examined tlie y)r()pertjes of this sub- 
stance was Mr Macie* * * § (now Mr Sinllhson), wlio analyfjcd a 
portion of the Tabasliccr from Hyderabad, which Dr Russell 
had tile prcccdivi^ \e.'ir presented*to the Royal Society. “ From 
its'indeslructibilily b\ fire; — ^ils total resisUincc to acids; — its 
uniting by fusion with alkalis in certain proportions into a white 
opaque ntass, in oiIkts into a transparent permanent glass, and 
its being again separable from these eoin'pounds entirely nn- 
changecl by acids/’ lie considers it “ as yicriectly identical with 
coinmnn Siltccou.s earth?'' 

In tJie year 1801, ^Vlessrs Humboldt and Bonpiand brought 
with them from America some syiecimens of Tabasheer, callt'd 
Guaduas butter bv the Creoles, taken Ironi the bamboos which 
grow to the west of Pincliinclia in the Cordilleras ol’ the Andes ^ 
Tliese specimens were analysed in 1805, by Messrs Ftiurcroy 
and Vaucpielin g, who found tiK'in to be different from tlie 
Tabaslieers of Asia. Instead of lieing wlr lly composed of silex, 
they contained only 70 per cent, of this eaj*th, and J:>1) per cent' 
of potash, lime and water. 

The Tabaslieer \\hich I employed in my experiments, was sent 
from Xagp(^rc by Dr Moore to Dr Alexander Kennedy, who wiis 
so kind as to favour niC with a considerable portion oi’ it. 1 1 liad the 
i:ame general chemical cliaract(*rs as the Taliaslieer f rom Tlvdera- 
bail, which was used by Mr Smithson, tlie same specific’ gravity 
nearly, and the same external appearance; so tliat I have no 
hesitation in considering it as also composed princi])ally of silex. 

When the semi-transparent ^specimens of this substance arc^ 
immersed in water, they imbibe it with great rapidity, emit- 
ling numerous bubblers of air. The transparency increases 
whenever the air has been discharged, and after a few minutes 
the water pervades, and renders transparent the whole mass. 

If a small portion of water, on the contrary, is laid upon the 
Tabaslieer when dry, instea/1 of^'adding to its transparency as 
might have bei^n expected, it actually renders it as opaque and 
white as chalk ; and, from the same cause, the Tabaslieer which 
has been saturated with water becomes opaque, as the w<3Wer eva- 


• See Pkilfjffnphical Transnetitrnt^ 1791, p. 

•i' S - ’ i'ltiMnphiral 1790, p, 273. 

J iiiir oaklL% PcthoHaI wol. j. Intiud. p. xiii, * f tc. 

§ Memoire9 (It CJnatitvi, lorn. vi. p- SSliJ, 
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porates; reaches its maximum degree of* opacity ; and recovers its 
semi-transparency when perfectly dry. 

The increase of transparen^'y from the a])S()rpiion of water,' 
is an effect easily ex})lained, and is one witli whith mineridngists 
liave been long familiar in the ])henomcua of liydrophanoua 
cjpal ; but tlie profluction of opacity, by the absorption of a 
smaller portion of the same fluid which produces transparency, 
is a fact entirely new and not easily explicable upon kno\^•n 
principles. 

After having determined that the white opacity was not tlie 
result of any chemic.al change, and must, therefore, liave re- 
sulted from optical causes, I attempted to frame some hypothe^- 
tical explanation of the phenomenon. In tracing the progress 
of a ray of light through a ]K>rous body, having a small quanti- 
ty of water in its pores, and through anotlicr which liad these 
pores filled with water, 1 saw' that o]>aciiy couid be produced in 
tlie first case only upon the supposition that the Tabasheer liad 
a refractive power considerably lower than water. Improbable us 
tills supposition was, I immediately fc)rmt*(] one of the semi-trans-* 
jiarent specimens into a prison and found, to my great surpiisc, 
that tlie refractive power of Taliaf icer w’as^not only lower than 
water, lint so much lower, as to be almost intermediate between 
water and tlie gases. I repeated this experiment with various 
f^pecimeiis from Nagpore, and also upon one irom Hyderabad, 
with which I was favoured by Dr Hope, and which, as it form- 
ed part of the parcel of which Dr Russell had presented a por- 
tion to the Royal Society of London, was the same as dg'.t which 
was analysed by Mr Smithson*. 


The following were the results, 

* Index of RefrRclion 

Air, l.OOOO-f 

Tabasheer from Hyderabad, v^lunvihli by reflected light, 1.1 Ho 
Tabasheer f'rom Nagpore, ^ ( 1.1454 


Bluish by reflected 
light, 


L15(X) 

1.1535 

1 . 1 . 825 , 


Tabasheer from ditto, harder,... 

Tabasheer from, ditto, 

Tab^-shecr from ditto, veryliard, 

Water, 1.3358 

• We trust that some of the McmbcrB of the Institute of France will be induced 
to meiisure the refrac^ij^e power of the Talwiriheer brought from Quito by M. Hum- 
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The physical propcHies of Tabasheer are not less singular 
than its optical qualities, mid indicate a structure of a very re- 
markable kind. 

A detailed account of my experiments on this subject, has 
been transmitted to tlie Royal Society of London, and will pro,, 
bably appear in the Second Part of Uie Philosophical Transac- 
tions for 1819. 

EDixjBrRGii, Map 1. 1819- 


Art. XXIX. — Account of the Exped'tticm to Bofliii's Bm/^ un- 
der Captain Bo.s/t and Lirutcnant Parry. Drawn up from 
Captain Ross’s account of the Voyage, and other sources of 
inibrmation. 

In the year 1815, and the two succeeding years, numerous 
masses of ice wxtc seen floating in the Atlantic ; and in 1817, it 
was reported by vessels from the arctic regions, that a very con- 
siderable extent of ice liad disappeared between Greenland and 
Spitzbergen. These unusual appearances directed the attention 
of the learned to the, .almost forgotten subject of a jiassage across 
the Pole. An ingenious and intelligent writer published seve- 
ral dissertations in the Quarterly Review, for the purpose of de- 
monstrating the practicability of a passage across the |x>lar 
seas. The breaking up of the ice on the east coast of .Green- 
land held o!:t to him the prospect of arriving directly at the 
Pole througli an o])en sea; wfiile the want of precision in Baf- 
fin’s narration of his voyage, combined with physical and hydro- 
graphical considerations, induced him *to expunge the Bay of 
Baffin from our iTia])s ; and to predict the existence of a jiassagc 
to Behriiig’r, Straits by the nortliern extremity of the American 
continent. « 

Captain Scoi\;sl)y, who had distingui.shcd himself in no fewxT 
than slHcen voyages to the Arctic Regions, had maintained, 


if any of it ctill in ciistencc. It will be interesting to know if the 30 per 
i’fint. of potash unci lime produces any perceptible eflect upon the refractive power 
-ind other properties of the Tabasheer. I have sent a quantity of the Nagiwre Ta- 
iM*-liccr to M. Berzelius, with the hope that he may have leisure to submit it to 
.*n aeeuratc examination. As this di.stinguibhed chemist is now in Paris, he would 
''rj .i .,ci-v:rc to rv’er.::" by cOmparin" dirt^tly tha^sutl^C American 7'abosbcc;.- 
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tliat the Pole, guarded by a frozen barrier, could only be ap- 
proached by the alternate use of l>oats, and of sledges drawn by 
dogs; while his learned oppqpent, on the authority of every 
iceberg that travelled to the south, insisted that a change 
of temperature hail effected an opening through the IVozen 
ridge ; and that, while we accomplished the great object of a 
passage across the J*ole, we might execute, also, the more ro- 
mantic enterjirize of releasing the lost colony of Eastern (Irccn- 
land, whom the accumulated ice was supjx>scd t/> have for ever 
separated from the rest of the world. 

The public took a deep interest in speculations like these, 
where the dry details of hydrography were enlivened hy discus- 
sions and schemes almost bordering u])ou n)inance ; and tliough 
they were assailed by jrxxitical theories ol‘ climate, and the usual 
allowance or malevolent predictions, yet the general expectation 
of advancing the interests of natural science, and of practical nor- 
vigation, would not permit itself to 1x3 dam})ed ; and tliere were 
a few, more sanguine than the rest, who ex]>ccted that the Bri- 
tish flag would 1x3 fixed tijx)n the Pole of the world, whether 
was deposited from a sledge and lour, or more formally trans- 
planted from the quarter-deck of a British jiressel. 

With the greatest lilxjrality and love of science, the British 
Government equip[>ed four vessels, viz. the Isabella of 385 tons, 
and the Alexander of 25SJ tons, under the command of Cap- 
tain Ross and Lieutenant Parry, lor the purpose of exploring the 
passage through Bafflifs Bay ; and tlic Dorothea of* 3815^ tons, 
and the Trent of 449, under tlid command of ('aptain Buchan 
and Lieutenant Franklin, with the view oJ' penetrating directly 
into the Polar regions, ^)y the way of Spitzbergen. These ves- 
sels were adapted in the nio.st sci43ntific manner f*or the perils 
which they had to encounter, and every precaution was taken 
for insuring the health and <^)mfort of their rcs|K?ctive crews, 
and for accomplishing in the mosf satisfactory manner the ge- 
neral object of the expedition. 

The exjxidition under Captain Ross left Deptford on the 
18th April 1818. It reached Lerwick in Shetland on the 30th, 
and on the 1st of June it entered Davis’ Straits, after encoun- 
tering an iceberg about 40 feet high and 1000 feet long. On 
the 14th of June it reached Whale Islands, in latitude 63° 51 
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and longitude SS*" 30' ; and, on the 17th, a landing was effected 
on Waygat or Hare Island, where they continued two days 
making observations in a fixed observatory. After leaving Way- 
gat Island on the 20th, Captain lloss began to experience the diffi- 
culties and perils of navigating an icy se«a. Followed by thirty-nine 
sail of Greenland ^vhalers, the Isabella and the Alexander were 
conducted with great skill and perseverance through narrow and 
intricate channels, sometimes closed in by floes of ice, some- 
times exposed to the iin})ulse of these driving masses, and at 
other times lifted out of the water by their mutual approach. 
73y warjiing, ton ing, and tracking the vessels, an Inch was some- 
times })erfonned by the Avhole sliijfs company marching to nm-. 
fdc, they reached the latitude of TS'" 50' where new perils await- 
ed them. Tlie wind having increased to a gale on the 7lh of 
August, the tloes ol‘ ice clohcd in upon them on all sides. The 
pressure upon the vessels continuing to increase, it became a 
trial of strength betAAcen the wood and the ice. FiVery &uppi>rt 
threatened to give Avay. The beams in the hold began to bend, 
and tl)e iron tanks settled together. At this critical moment, 
the Ihabelia rose several feet, and the ice, which was more than 
six feet thick, broke against her sides, curling back u}K)n itselt'. 
The great stress iioaa^ fell ujion her boAv, and after being a second 
lime lifted up, she A\'as carried with great violence against the 
Alexander. The ice anchors and cables broke one after ano- 
ther ; and the sterns of the two ships came so violently into con- 
tact, as to crush to j>icces a lioat that could nwt be removed in 
time. By this tremendous coflision, the anchors wc i e broken, 
and the result miglit have proved fatal to both vessels, had not 
the ice exhausted its fury, and by the separation of tlie tAvo con- 
tending fields ])ertnitted the Isabella to pass the Alexander Avilh 
comparatively little ,d.iinage. 

According to Sir Charles Gicscckis tlie Island of Tessiursak, 
in latitude 74" 15', and about eighty miles north of Uj>pernavic, 
w’as tlie most northi.-rn inhabited part of Greenland. The line 
of the'^^oast, he was no longer able to trace beyond 72 30'; but 
he frad careinlly examined the numerous islands by Avhich it is 
fringed, and Avirich are so crowded, that a ship at sea cannot 
fail to consider them as a part of the (‘rmtinent. Sir Charles 
}iad penetrated as far as Vvll^'k, Saitok, and Ujordlersoak, to 
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the latitude af 76^ tJO', but had found no inhabitants in any of 
the twenty-three islands to the north of Tc>MU]sak. Between 
the parallels of 76® and 77®, however, Caj)tain Boss discover- 
ed a tribe ol’ Ksquimaux, who reside princijjally a lew miles to 
the north of Cape Dudley Dirges, and who, during the sum- 
mer inoutlis, spread themselves about thirty or forty luiles la 
the north and south. A lew of the .southern stragglers ap^ 
peared on the 8th August, in latitude 75® 55', and longitude 65" 
87', and were recognised by a general shout, which tlicy set up 
for the purpose of frightening away die ships, wiimn they re- 
garded as animals sent from the sun and moon to destroy them. 
They rode in sledges, drawn by dogs, and wli' n their shout 
was returned from the ships, they wheeled round, and drove 
oft' with great velocity to their habitations. In order to induce 
them to approach. Captain Ross erected a pole, on which he 
fixed a flag, and a bag, containing ]n'esents, and tlicn sailed to 
a distance. The natives, however, did not reappear, till the 
lOlh of August, when eight sledges were seen advancing by a 
circuit<ms route. The natives halted about a mile from llie* 
Isabella, ascended a small iceberg, and were induced to ap- 
proach, when they observed Join) Sacchtaise, a southein Es- 
quimaux, who aecoinpanied the expedition, advancing from the 
ship, with a while flag and presents. When both parlies had 
arrived as near to each otlier as a chasm in tb.e ice Wv)uld per- 
mit, Saccheusc s()on iliseovcrcd that they spoke the lluinock 
dialect, which prevails in the Womens Islands, and which lie had 
ibrtunately learnTed, when a child. • Ry this means he was ena- 
bled to remove the alarm which iJic sight of tlie ships had at 
first occasioned, and to prevail upon them to go on board the 
Isabella. Tlie scenes which were exhibited at this and subsc- 
quent interviews, though cxtrcniely amusing to those wlio wit- 
ncssctl ihcui, do not present us with much new^ information re- 
specting the inhabitants of thesi; fc’i-lorn regiiais. The diess 
and the manners of the Esquimaux, tlieir sledges diawn by 
dogs, their domestic arrangements, their superstitions, and their 
metliods of pi-ocuriiig their focxl, liave been all dc^scribed with 
such aancracy by Sir Charles Gicsccke, who resided eight years 
in their country, that it is not ea.sy to gather any new informal 
tion freun the descriptions of more hurried visitors. There are 
■^me points, however, in the narrative of Captain Ross, and 
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Captain Sabine, to wliidi we cannot fail to attach a very high 
degi'ce of interest. Altliongh die canoe is in universal use 
among the soiitliern Greenlanders, yet this simple apparatus so 
easily constructed, and apparently so necessary to the very ex- 
istence of tribes wlio are clothed and fed by the produce of the 
sea, appears to be entirely unknown to this ren\ote people. 
They have no word for it in tlieir language; and though ac- 
customed to see their waves navigated by icebergs, yet they 
arc said to have considered the two shijis of discovery, as living 
animals swimming upon tlie surface of the deej). This utter 
ignorance of the art of navigation, and of every other people 
but themselves, will appear the more remarkable, when wt con- 
sider, that the islands of Nullok and Ujordlersoak, wiiic h were 
examined by Sir Charles G^esi^cke, and are known to the sou- 
thern Greenlanders, cannot be distant more than thirty miles 
from the spot where Captain Ross discovered the new Esqui- 
maux*. In die manuscript map of Sir Charles, in the ]>ossessioii 
of Thomas Allan, Esq. and which w e have now before us, the 
southern side of Nullok is placed in 7()° of nordi latitude, and he 
has laid dowm seven islands to die north of Nullok, one of which 
reaches as high as^Td® 30'. Now, the spot where ('aptain Ross 
first observed the inhabitants, had litde more than 76"" of nortli 
latitude, and it is not likely that Sir Chai*les Giesccke could 
have erred more than half a degree in his latitude. 

The existence c)f meteoric iron in the mountains of this de- 
solate region, appears to have been distinctly ascertained by 
Captain Ross. The knives df the Esquimaux,' one of which w^c 
liave in our possession, consist of one or more pieces of flattened 
tion, inserted in a gi*cx>ve, made in a piece of bone. This iron 
’-as at first supposed to lia,ve been obtained from nails or iron 
hoops accidentally driven on their shores ; but it appeared from 
a more miiuile investigation, that it had been knocked by a 
^^olle from two large in assess lying on a hill near the shore, called 
Sowaliick, derived no doubt from soze^ic, a ivord which signi- 
fies iron. One of these pieces is said to be altogether iron, and 
about two feet in diameter ; while the other wms described as a 
bard and dark rock, from which small pieces of iron were ob- 
tained by breaking it. 

* From this and many other considerations, cannot permit ourselves to bc- 
Iiv’, IS the canoe h unknown to this 
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The iron of which these knives are made, was examined by 
Dr Wollaston, who found it to contain from three to four per 
cent, of nickel ; and who remarks,,^^ that it appears to differ in no 
respect from those masses of which so many have now been 
found on various parts of the surface of the earth ; and which, 
in some few instances from tradition, and in ah, from the ana- 
lysis, appear to he of meteoric origin.^** 

On the 16th of August, Captain Hoss left the Prince He- 
genfs Bay, and after rounding Cape York, he amtinued his 
course along the land, among numerous bergs, anti ))ieces of 
loose ice. The snow on the face of the cliffs presented an ap- 
pearance of a veiy singular kind, and appeared to liave the 
colour of the deepest crimson. The colouring-matter seemed 
to have penetrated in sonic places to the depth of ten or twel ve 
feet, and the snow had the appearance having been a long 
time in that state. These cliffs extended about eight miles, and 
were denominated the Crimson ('liff*s. Dr Wollaston, w ho ex- 
amincxl the colouring-matter of the crimson snow, conceives it to 
be of vegetable ori^n. The red matter itself,” he obsei*ves, “ con- 
sists of minute globules, from ^ to w d diameter. 

They appear to be subdivided internally, into about eight or 
ten cells. The colour seems to belong to the contents of the 
globule, and not to its coat. The contents, which are of an 
oily nature, arc not soluble in water, but they may be disscjlvcd 
in rectified spirits of wine.” 

On the 18th of August, to the north of CajKJ Dudley Digges, 
several huts were plainly distingiifthcd, and were suj)jx)sed to 
be Pelowack, the residence of the Cliief of the Esquimaux, who 
had been obscurely alludM to in the conversations with the no^ 
lives. AVolstenholm Sound, whicli agreed precisely with BaffinV 
description of it, was now' in sight. It seemed to be alnnit 
. eighteen or tw^enty leagues in dqpih^ and was completely block- 
ed up with ice. On the same day Whale Sound W'as disciner- 
cd; and Carey’s Islands, lyhich apjjcared to Ik^ about twelve 
leagues from the coast, were distinctly seen. 

Captain Ross now sailed across the bay, and in the passage 
pf the ships to the opposite shore, the officers, both of the Isan 
Ixilla and the Alexander, were' salisfit'd that they saw llie land 
i^istinctly round the lop of the* Bay, Smith's Sound, tlie pnl^y 
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one* wliicli oLi^ted in this part of tlie hay, was coni])lctely shut 
u}) with ice, so that no farllier hopes were enlcrlainud of a 
iiorlh-west passage in this direction. 

'I'he .-^hips oi‘ discovery had now reached llie latitude of 76^ 
55’, and U)noitu(h', 5G' 48" west, and bcgJln to des-cend the 
Avestern coast (d' IhiUln’s Hay, Jones’ Sou nil \^as seen on the 
21 si, completely blocked up with ice, and on the 2i3d, a piece 
of fir wood was picked up with nails in it, and bearing the 
marks of the plane and adze. On the Gist the expedition en- 
tered Lancaster’s Sound. At a little before four o’clock a. m. 
the land w as seen at the bottom of the inlet, by the officers of 
the watch, but before Captain lioss got upon deck, a s))ace of 
about seven degrees of the compass was obscured by tlie fog. 
This land was a high ridge of mountains extending directly 
across tlie bottom of the inlet. At twelve o’clock, IVlr Beverly, 
who went up to the crow’s nest, reported that he had seen the 
land across the bay, except for a MTy short sj)ace; but even 
this uncertainty was removed aljout three o’clock, when Cap- 
lain Ross went on deck, and at the distance of about eight 
leagues, distinctly saix the land round (he bottoni the batjy 
forming a connected chain of mountains with those ichicli ex^ 
tended ulong^ the north and south sidts. Captain Ross also 
saw^ a continuity ofice^ at the distance if seven ntdes, extending' 
from one side of the bay to the other. 

Tlie testimony of Captain Ross thus distinctly given, has 
been called in question, in an indirect manner, by Captain Sa- 
bine, who accomjianied the expedition ; and who still holds out 
expectations of a north-west passage tlirougli one or other of 
the Seven Sounds in Baffin’s Bay *. •We have no hesitation in 

c 

• When speaking oi* the inlets or sounds discovered by Baffin, Captain Sabine 
snys, “ It is ])artly on these inlets that the hopes of persons who have thought 
since then on the probability of a pahsaga, have been fixed. It has been expected, 
that one or more will be found to commiiiiicate with the northern ocean. They 
haxe remained unexplored, and btill remain so. There are altogether seven 
sounds, of which five only are interesting, from b'^ing on the northern and wes- 
tern coasts. Of these, the lir>t is Wolstcnholiu Sound, the entrance of which we 
passed at a few miles distance, sufficiently near to identify it, by ** the island in 
the midst, which maketh two entrances.” Of Whale Sound, wc could just dis- 
cern the opening in the coast, being thirty or forty miles distant fiom ua.- Of 
Smith’s Sound, “ the greatest and longest in all this bay, and which runneth to 
the north of we can say nothing, as our extreme north was in 7G® 53', 
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.admitting^ that the land round the bottom of Lancaster Sound 
was not seen by Ca])lain Sabine, or any of the officers of the 
Isabella and the Alexander, beside Laplain Itoss •, Injt this is 
no evidence at all against the continuity of the land, unless these 
gentlemen assure us, that they -were u])on deck, lo ikieo (,ui for 
the land, during the ten minutes when the l‘(5g *.Ka;ed away, 
and enabled (’aj)tain lloss to trace the outline of the hills round 
the bottom ol‘ the bay. 

The variation of the needle in Lancaster Sound, as observc'd 
on board the Isabella, was no less than 114°; and it is dee])ly 
to be regr(‘tted, that Lajitain Ross could find here no harbour, 
where the variation and the dip of the needle might have been 
accurately ascertained, out of the reach of the ship’s atlrac ■ 
tion. 

As Cajitain Ross was recpiired, by his instructions, to look 
for the norih-east point of* Aiiienca, or tlie Norih-Wcsl pas- 
sage, (as he understood this to mean,) about the 752d degree of 
latitude, he did not allow himsell* to be detained by any minor 
ohjt'cts, in so high a latitude as [.ancasler Sound, and therefore 
made the he.4 of his way to the south. C)n the 11th of Sep- 
teniher, when about seven leagues to the eastward of the island 
called AgnesV IVlomiment, they fell in with ^an eiiormous ice- 
berg, about 41()9 vardwS, or nearly milt^s long, 3869 yards broad, 
51 feel liigh, and aground in 61 fathoms of water, sf) that 
its real altitude must have been 417 feet. Alter asceudiug this 
iceberg, for the piir]K)SG of measuring tlie dip, and llie variation, 
the parly were received on its flat summit, by a white bear. 
They iiinnedialely advanced to attack it, luit though at first it 
shewed some disjKisition to stand on th(* defensive, it made for 

We uere near the entrance Joncb’ Sound, but not so near Buflin, \iho sent his 
boat on shore. Wc bad thick weather : the sound was full of icc, and not then acces- 
sible. The last IN. l.ancaster’s Sound, which Baffin merely ojicned, hut we sailed 
into it for about thirty inile«. It is ncedles^to enter hilo a detail here, of the many 
encouraginpr coincidences which awaited us in this' the only one of Ballin’s Sounds 
into which vve entered ; the great depth of wafer, the sudden increase in its tem- 
perature, the absence of ict, the direction of the swell, the width of the shoies 
apart, (exceeding that of Behring’s Stiaits,) and the dilferent chaiactef of the 
country on the north and south sides, e-'pccmlly in ihc latter, appearing to be 
wooded. This magnificent inlet, will no doubt be fully explored by the expedi- 
tion now fitting; and those who are so employed, will ban; the piivilcgc of IjLinpr 
toe li St, who^e cnnysiiy wiP be piaijlnd in fi Jli v irg w 1 ti c iL hac!. or ili 

ptiCiug its ternnnat ion, should tbeie prc\e one, Lc} oiiu a question.” — 

•f'JKraaf. No. xiu. p. 93. 
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the other side of the iceberg, and threw itself into the sea*' 
ov^r the edge of a precipice fifty feet high. 

During the rest of September, the ships of discovery were 
irnjJtyed in coasting along the western shores of Baffin'^s Bay. 
On the 19th of Septemlier, they reached Cape Walsingham, 
and on the 1st of October, they were off* the Bari of Warwick’s 
Foreland, where Cumberland Strait commences, with a breadth 
of between thirty and forty miles. In the morning, the tide 
was observed to carry the ships to the westward, and in the after- 
noon, to tlie south-east, at the rate of two miles an houi. This 
strong current at the entrance of the strait, naturally impressed 
Captain Boss with the belief, tliat there was a much better 
chance of a passage here, than in any other part of Baffin’s 
Bay; but the season w'as now far advanced, and as liis in- 
structions to quit the ice ‘‘ by the 1st of October, at the 
latest,” were of the most peremptory nature, he had no al- 
ternative but to leave the examination of this inlet for another 
expedition. He accordingly made for Cape Farewell, wliich 
he passed on the 9th of October, anchored in Brassa Sound in 
Shetland on the 30th, and arrived in Grimsby lioads, on the 
14th November, without the loss oi‘ a single man. 

The circumnavigation of Baffin’s Bay, as performed by Cap- 
tain Ross, has no doubt added greatly to our geographical know- 
ledge of the Arctic regions ; but we cannot allow ourselves to 
agree with him in thinking, that it has “ set at rest for ever the 
question of a North-West passage in that direction.” There 
can be no doubt that Captain Ross saw, or thought he saw, 
land apparently continuous “from Disco Bay, round to Cumber- 
land Straits. This apparent continuity in the coast, however, 
is hy no means incompatible with th5 existence of winding in- 
lets of sufficient magnitude, to form a communication between 
Baffin’s Bay and the Polar Sea. 

In the manuscript map of , Sir Charles Giesecke, which we 
have already mentioned, ‘ and which is projected on a scale of 
one 171 ch and a half to a degree of latitude, the eastern coast 
of Greenland is fringed with so many islands, that wc have no 
hesitation in saying, that Captain Ross never saw the coast 
from the latitude of 69° to that of 76° SO', the most northern 
part of the map. This roast indeed, w^as not traced by Sir 
Charles Giesecke higher than the latitude of 72° SO', although 
ho examined minutely the geological structure and miT^.oralogi- 
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, iAl productions of ail the various islands by which it is guard- 
€?d. We conceive it, therefore, thoroughly establislied, tliat the 
land laid down in Captain Ross’s chart, is formed by the wes* 
tern sides ol‘ the same islands ; a|jd though our evidoiice for this 
reaches no higher than tlie latitude of 30', yet we think 
there is reason to conclude, that the new tribe of Es(i|iiimaux 
were the inhabitants of an island, and that the rest of the coast 
of Baffin’s Bay may liave been bounded by islands emially 
large and numerous as those upon its eastern shores 

But though the opposite shores of Baffin’s Bay arc probably 
formetl of' archi])clagos of islands, like the coasts of Norway 
and Corea, yet we do not think that there is any proliability of 
a passage being discovered to the north of Cumberland Straits. 
Another expedition to the same quarter, fitted out in a similar 
manner, could do little more than Captain Rf)ss lias accom- 
plished ; and if our Government is desirous of obtaining more 
minute information respecting tlic Arctic regions, they must send 
small vessels, with officers and men of science on board, who 
will liave the rcscilution of wintt'ring, as Sir Charles Giesecke 
did, among the inhabitants of these desolate regions. 

We must reserve for another occasion, a notice of the scien- 
tific results of the Arctic Expedition. Witl^ the exception of 
a few good measures of the dip and the variation of the needle, 
taken upon ice-bergs, science has received few additions from 
an enterprise, otherwise well planned, and judiciously executed, 
'^rhe cause of this is too obvious to require explanation ; and 
it is a mystery yet to be unravelled, and a stain yvt to be re- 
moved from the scientific character of Britain, in the eyes of 
foreign nations, that an expedition shovikl have left our shores, 
W'ithout a naturalist on-board, without even a professional 
draughtsman, and without a man of igencraJ science, who could 
observe and record the interesting phenomena which Nature 
, might have l)een expected to pyesent at tlie limit of her liabi- 
table dominions -f-. 

• A very curious example of this is given by Captain Berry, in the case of 
the harbour of Wangeroa in New Zealand, which escaped the penetration of Cap- 
tain Cook, though he was nearly a month in tlie neighbourhood. See Edinburgh, 
Magazine, April 1S19, p. 301. 

+ Captain Snbinc, who was recommended by the Royal Soc^y to make the 
experiments with the pendulum and other instruments w'hich were sent along with 
the Expedition at the request of that dislinguishc<l hody^ discharged his duty to 
tlieir entire satisfaction, and with an ardour and zeul deserving of the highest praise. 
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Art. XXX.— 07?> flw Qvantift^ of Saline Mailer in the Water 
of the North Polar Seas. By Andrew Yyik, M.D. Fellow 
of the Royal College of Sy»'gecRis of I'^liiiburgli, and Lec- 
turer on Chemistry. Coinniiinicatcd by the Author. 

DiFFERFiNT slntements have been given of tlie quantity of 
saline matter in the waters of the oeoaii) some chemists asserting 
that the waters taken in different situations tlo not iliffer materi- 
ally ; others stating that the waters of different latitiules, and at 
different deptlis, contain different quantities of‘ saline matter. 

According to Gaubius, tlie sea water uhich he examined con- 
tained S.Ol ])er cent, of saline matter. Bouillcm, Lagrange, and 
Vogel, in their ex})erinicnls on the waters of the }:mglish Chan- 
nel, of the Bay ol‘ Biscay, and of the Mediterranean, found that 
the sfiline ingredients amounted to 3.47 per cent. Bergman states, 
that the water from the latitudes of the Canaries, contained 3.59 
per cent. ; while, according to Dr ]\furra\% the saline matter in 
the w'ater of the Fritliof Forth is only 3.03 per cent. From the 
experiments of Pages, it appears that sea-water^ })rocnred in south 
latitude 1” 16', contained 3.5 per cent, of ;?aliiie ingredients; in 
south latitude 20^’, the quantity was 3.9 per cent. ; in south la- 
titude 40'', it was 4 per cent. ; and in 46^, it was 4.5 pi r cent. ; 
the quantity of saline matter gradually becoming greater on re- 
ceding from the equatofi 

In the waters collected in the northern latitudes by the same 
gentleman, the proportion of saline ingredients did not differ 
from each other, being in th*e different trials 4 ])er cent. 

From experin:ents which 1 have lately iiiatle on sea-water^ 
procured in different degrees of 7io7*tJt latitude, and from diffe- 
rent depths, there docs no^ seem to be any material difference in 
the (juantily of saline matter. The specimens w'hich 1 have 
examined wvre given to me Uv Professor Jameson, f‘oi* whom, 
they were collected by Captain Seoresby in his voyages to the 
jtarreejdand Seas, and also by Captain Ross of his Majesty’s 
sliip Isabella, during the late northern expedition. 

Tlie experirnenls to ascertain the quantity of saline ingredU 
ents in the ilifferent specimens of sea-w^ater, were performed on 
a large scale, that thcM'e might he as little chance of error as pos- 
&iMe. j'\jr tliis purpose, ten ounces of each were slowly evaj^o- 
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if V . 

^ J'ated ; vUie residue of the evaporation was then subj^ted to a 
'""heat sufficient to render it dry, and weighed in tlie vessel before 
l>eing , allowed to cool, as it very quickly attracted nioii;tufc. 
For ^llfe sake of brevity, IshaU slate the results in a tabular form. 



Specific 

Saline 

Bemarks, 

gravity 

matter 

at 4*5“ F. 

per cent. 




transparent ^d'^lourie^^ 


69° W 

3“ 0' E, 

Blue sea ; water from tlie surface, 
transparent and colourless. 

67® 50' 

1® 30' W. 

Sea greenish-blue ; water from 
surface ; turbid ; after filtration 
slightly opaejue, 

N, B, This water was exposed 
to tlie air after being collected, by 
which part of it had evaporated. 

71° 10' 

5° 30' E. 

Blue sea ; water from the surface, 
traiisjmrent and colourless. 




Ditto ditto^ 


10272 3.7r; 


10276 3.77 


W^er from tlie Surface, transpa- 
rent and colourless, 10263 3.33 


» ' 

Water transparent and colourless. 

1 

10256 

1 ’ 

fixim 80 tatiioms deep, 

August 12. 1818. 

3.62 


As -:lie labet of thi? bottle was parti/ destro/ed, I ixat .<iure that this is 

the oxaci latitude. * 

voj:.. I. I. I* 
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square mile, we should then have seventy millions, in a space 
'wJiich (Iocs not perhaps exceed a tentli part of‘ the continent. 
l"his IS one of tlie largest masses^ of eonnveted population to be 
found in the globe ; and one which presents such jieculiar fea- 
tures, as to deserve well to be studied and known. Its compa- 
rative civilization is indeed alloyed by features of deep barbarism ; 
— the coiniiiiial aiid furious wars, — the absolute' jxnvcr of the 
chiefs, and entire slavery of the Ixtdy of the pcojiJe; — in parti- 
cular, llic frightful extent of human sacrifices. There appears, 
Ijowcver, tfr exist in Aabantee At least, an anxious wish to emerge 
out of this condition, and to assume a higher place in the scale of 
nations; so that this region appears to offer an advantageous field 
for tlie exercise of that highly laudable zeal whicli has long 
shown itself in this country, lor tl>e improvement of* Africa. 

Interesting as these considerations are, it is not my intention 
at prcsi'iit to ijursue them farther, but to confine this essay to il- 
lustiiXic the information collected by Mr Jtowdich, respecting 
the great geograpliical problem of llie course and termination of 
the Nigt r. He found the ctqwtal of Ashantci' (Tovvded with 
IMoonsh inercl units, many of wliom had repeat t‘clly crossed and 
rc-croshcd this river, and visited the different countries situated 
on its banks. He collected thus a large mass of inlelJigenci', 
and arranged it with knowledge and industry, ihoinrh not a1- 
ways, ])erhaps, witli that skill, which only experience in siicli 
operatiims can teach. I am of opinion, that Mr Bowdiclfs ma^ 
terials afford a fair jiromlse of the solution of this great ques, 
lion, — but not cxa(-lly in the manner iliat he himself' Mijxposes. 
After tile obliging manner in which lie has rejxoatedly alluded 
to my “ History of African Discoveriw,’^ he will not, I trust, 
susjieet me of any intention ^to underrate his very valuable work, 
when I shall frankly state the points in wliieJi my opinion on 
this subject either agrees witli or differs from his. 

The intelligence of Mr Bow'dich, respecting the coursci of the ‘ 
Nigt'r, as inferred from the reports of the natives and caravan 
merclaints, may Ix' thus briefly stated. The Niger, after pass- 
ing through tlie lake Dibble, separates, near Tombuctoo, into 
three branclies. One, called the Gambaroo, flows northward of 
east, through the countries of Houssa and Kassina, till it tcTini- 
imtes in the great lake of Caudee or Chadee. Another, lu'aring 
the name of Joliba, flow^s northward to a, country called Ya- 
hoodee, which carries on a great trade with Tombuctoo. The 
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third, or main stream, under the name of Quolla, rolls soiitlu 
ward of east through ,Gauw, Zanjfirra, Noofeo, Boussa, and 
other countries, till, after a long course, it also separates. One 
branch rolls eastward, and, fuming* to the north, forms tlie 
Egyptian Nile ; the other flows southwards, and, again separa^ 
ting, jxmrs itsc*If into the southern iltlantic ocean by several 
cliannels, of which the Congo is the principal. . 

In suggesting some modifications ujxin this statement, it will 
be necessary to treat successively of the diflerent lines of river 
course, delineated from this repeat of t))e African merchanls. 

1. The Gmuhnroo. The existence of this river, and the fact 
that there are two great parallel streams, instead of one, running 
through the region cast of Tombuctoo, forms a most important 
and unexpec ted accession to our knowledge of its geography 
There cannot, it should seem, lie the smallest doubt as to there 
being such a river ; for all the mercliants who give routes to 
Houssa, Kassina, and otlicr countries nortli of ihe Niger, posi- 
tively state, tliat, after having crossed the main stream of the 
Niger, they come, in U‘u or twelve days, lo this oilier great 
river. ]hit, with regard to its being a branch sepanited from 
the Niger, and likc^ it flowing eastward, there appear.s givater room 
for doubt. It may be first remarked, that ibis early and perma- 
nent sejiaratioii of a great river into two branches, is a phenome- 
non vci’v contrary to the general analogy of nature. Without 
lnt]uiring into the circumstances in the structure of the globe 
wliich render il so, it need only be observed, that lunong all the 
multitude of knowm rivers, thei*c occurs only one authejiticated 
instance, 'idiis is the canal of the Cassecpiaire, connecting .the 
Orinoco with tlie llio Negro, which is on too small a scale, and 
under circum>tanccs Ux) peculiar, to ibnn almost any exception 
to lliegiineral rule. The improlxilftlity is much IncrcaNed, wlicn 
we find the same authority^ representing* the Gambarra itself a;> 
immediately separating, and this excessively rare plieiiomenon 
as taking place twi<‘c within so short a s}XK*e. 

* The fact discovered by Mr Bowdich, of De Lisle, in 1707, having delineatcil 
a river near Toinbuctoo, under the name “ Oambiiroii on Ni^;cr/* is very curiou . 
The notice of such a river by D’Anville, which bo rcfer.s to as mentioned in my 
work, exists, as he suj)poBcs, only in delineation. I a])prehentl, however, that lire 
■Gambra of Mcirmol is the Gambia, vvliich often bears tliut name in the okl writer i. 
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it may be urged, indeed, as such a separation is not absolute^ 
)y impossible, that, if sup]X)rted by positive testimony, its exis^ 
tence cannot be rejected. But we must liei’c remark certain de- 
jects in tliat mode of c^idence *iiix>n which Mr Bowdich pro* 
ceeded, so far as it is applied to ascertain tlic course and direc- 
tum of rivers. It was derived entirely from land travellers, to 
whom the dlrectir.u of the; stream is never an object of any im- 
portance. In tropical countries it is not even very observable, 
imless during tlio rainy s(?asoD, when travelling is rarely prac- 
tised. To a man placed at the confluence of two or more 
streams, there is even a tendency to use langu^ige directly the re- 
vcr‘=^e of the real tact ; imagination naturally siiggcbting them 
risbranchi s issuing from a trunk. Thus, a Jenne merchant, quot- 
ed by the editor of Adams, ]). 1})7, says : ‘‘ La separation cles 
deux rivieres, est une demi lieue dc Gcnne, et Geiine se 
1.r<*iive entre les deux rivieres comme unc isle. Une de ces ri- 
vieres court dans le Bambarra, et J'autrc va k Betoo.'” Th(‘se 
two rivers arc evidently the Joliba and Ba Nirnma of Park, 
which flow fo Jenne and not jf/vm ; and the informant was 
probably aware that they did so, but was led by the analogy 
al)ove mentioned to use this language. Instances ol’ similar Ibnns 
of expression are by no means uncommon^ even in Europedn 
writers. 

The more consideration of tlicsc circumstances, seems to ren- 
der it much more probable that thcbC rivers are tributaries fjill- 
ing into the Niger, tlian branclics issuing out ol' it. There is 
not wanting jjositivc testimony^ to the same efliec!. The Gamba- 
roo being, according to Mr Bowdich, the river whicli passes 
close by I’cKnbuctoo, must be Mar Zarali of Adams, who, 
though not f]uite positive on the point, yet, iii opposition to his 
examiners, obstinately slated a preponderating beliclV" that 
this river flow'cd to the aoiith-xocfst'^ . The Gamharoo must also 
— ■■ ■■ , - . ■ - — 

• jVdarns’ teatijnc-ijy has been strongly controverted by statements from Amc- 
iindertjike to fjrovc that he never could have been at Tombuctoo, (see 
Edinhw^h Ma(^iizine, hn* October 181 H). It is much coriobt)i*atcd, however, by 
Mr Bowtlich, who conrirni.s the name of the river Zah mcr (evidently the same as 
Alar Zarah), and Ihc reign of U^oollo and Fatima ur Fatouma, as king and quech 
of Tombucloo. These names were quite unknown in Europe w'hcn Adams gave 
ius testimony, so that if he never was at Tombuctoo, he must have at least have 

'■rimegood original infornucion lespcctiny that rit;. 
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have been viewed as the Niger by Leo, who, though he hod 
heard contrary rumours, professes a strong belief, derived from 
observations made during his residence at Tt)mbuctoo, that its 
course was westward. Thesft testimonies and presum])tions 
combined, leave, I think, very little doubt upon the subject, 
though, till some more precise report be obtained, I do not wish 
it to be considered as absolutely certain. 

If we suppose lliat the Gambaroo rolls wx‘stwartl, and tails 
into the main stream of the Niger^ we shall obtain at once a so- 
lution of iill the mysteries and contradictions which have per- 
plexed tins branch of African geography. It appears from Mr 
JJowdich\s statements, that Kano and Wangjira (desciilied to 
liim under the name of Oongoroo) lie upon tlie norili bank of 
tlic Gambaroo; consequently the Gambaroo must have l)cen 
the Nile of tlie Negroes of the Arabians, who always rej)rese»- 
ted that river a*s flowing w^estward through these countries. It 
must, as already notic(‘d, have lieeri the Niger ol‘ I..eo, represen- 
ted by liim alst) as skirting the same eoinitries, and as flowing 
ivchtward. Froui the position with regard to Kassina, it mast 
have been the river rtierred to as the Niger by the inibniiauts 
oi* Mr Lucas, wiio descrihcjd it as flowing in the same direction. 
From (liese collected testimonies, I w^as ltd, on a former occa- 
sion, to observe'^, that the contradictory accounts on the sub- 
ject could only Ik; reconciled by the siij)positioii of tw'o rivers 
flowing through this region, one cast and the other west; though 
he had then no data which could lead him to suspect tliat the 
) joint of junction could be at or near Tombuctoo. 

2. The Joliba , — It appems somewhat odd, that two rivcr.s so 
near to each other as this and the Joliba of Park, should bear 
tlie same name. 'Without inquiring whether there be not here 
some mistake, we may remark', iflat the present river is very 
probabl}^ the Gozcii Zayr of Sidi Hamet, which, if' tJic Negro 
7,ayr be changed to the Moorish Ba, will have a soiiiul nearly 
sdiniW. In that case it must flow chiefly from the w’cst, wliich 
is rendered probable by other circumstances. Yahoodee, I pre- 
sume to be Hoden, a mart in the western part of the desert, 


^uppU mt'nt io I'lnr^cloptrdia IfriUivnivti^ niL. \i 
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Avhich has long carried on a groat trade with Torabuctoo in 
salt. 

3. The main stream of llic Niger bearing, according to 
Bowdicli, the name of Qfiolla. — 'this is another instance of tfee 
perplexing translbrinations to which words transferred from the 
Arabic language ait* liable. 1 agree v ith MrBowdich isi thinking, 
that this name of Qiiolla is essentially the same with Joli^ betwecMi 
which a liii!-. is formed by the name of CoUt\ ai)[>licd to the 
Niger hy I)e llan os. 1 Concur also in the opinion, tliat tbeA’^i/H/nof 
Brenvue jirobahly the very same name, river, and amntry. Its 
course is said to 1 jo southward of east, which confirms the aulho- 
rilv of Siiii Ilaiuot, who first reported that direction to liiley 
: iid islso r.grees with iirowne. 

\ ! • egavd to the termination of the Quolla or Niger, Mr Bow- 
vile ' 'bund onlv one opinion among the merchants in Ashantee, 
as ;\fr Jackson had found in Morrocco, and Mr Horneman in 
i'exzan. Tliey all considered it as the same stream uith the 
Egyptian Nile. Such a general concurrence, thougli it cannot 
induce our assent to the ojrinion, seems at least a motive 
state anew the grounds on which it is rejected. I \\ould first 
remark, in addition to the defects already iiotic/ed in the t(*sti^ 
mony of land travellers, their imperfect view of the conflnuitj/ 
(if rhiers. When, after travelling along the bank of one rive)*, 
they strike off and come to another running in the same line, 
and perhaps Uie same <Uree,tlon, tliey are exceedingly apt, 
out farther evidence, to consider both as one and the sauie. 
IJiuicc the exirciue dlfSeuUy which Europeans long found in dis^ 
tinguishing between the Senegal and Niger, tliough running in 
opposite directions, merely on account .of their proximity, and 
foniiing apjiarently |)art of the same line. In several routes 
collectetl by Mr Bowdich himself, the Niger is represented as 
flowing along the frontier of Foota Jallo and Foota Jorra, 
which sljy^i that the Faleme, the Senegal, and even the Gam- 
l)ia hi^“ been \ievved as brandies of it. The report of a land- 

if lie likcwiic concuife as to its finally taking a soulhevn direction. Mr Bow- 
Jicli dill not hear oi Wassanah ; but African names undergo so many transfor- 
mation;., that much importance cannot be attached to this circumstance. Okar 
-■Icc. or OsaD'T.'i, nughi have iinclcrguno such a chaiiire. 
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traveller, therefore, as to the course of any river, unless so lar 
as he has actually crossed or coasted along it, is to be consider- 
ed a mere speculation, or rumour, till it is coniirnied by farther 
evidence. Now, it appt^ars by*]\Ir Bowdich’s routes, that tlie 
merchants are not at all in the habit of travelling along the con- 
tinuous line of this supposed river. They strike off as it ap- 
proaches the Caudee Lake, and travel tlirongh Bcghcrnie, 
Darfoor, and Wadey towards Sennaar. Thus leaviiig the 
Niger flowing eastward, and eomir^, after a considerable inter- 
val, to the Bahr-el-Abiad, flowing also eastward, tlieir imagina- 
tion is very naturally led to unite these tw^o slrcanis, though 
separate, into one. 

In opposition to the reports, or more properly o|>inir)n^ of 
persons living 1000 or loOO miles froui tlic spot, may be })Iace(l 
the testimony of Browne, an active and intelligent in(|ui]'er, 
who resided for six months in the capital of Darloor, abinit J200 
miles from the line which the Niger must follow in making tiiis 
supposed junetioii. lie heard nothing of it, liowevcr, but, on 
the couti’arv, received aparlicular accoimtof iheoriginof llieBalir- 
cl-Abiad, as derived from a number of torrents descending iVom 
the Mountains of the This j^erfoctly agrees with the de- 

iineatK/ii ol' Ptolemy, wdio, though not perhajis nearer thanl\g\pl, 
resided constantly in lliat country, and was habit iially occupied 
in geograi^^ihcal incpiiries. 'l^hese two testimonies, therelbre, tleci- 
dedly outweigh those of the merchants in the western extremity 
of Africa. 'J^he truth is, however, when we c:ome to any precise 
statements ou ihe^part ol’ the latter, they are i'ound to be com- 
pletely at variance with the inference ivhicli they have ileduced 
from them. A IMocirislyiierchaut, indeed, assured Mr Jackson, 
that he, witli a party of his friends, made a voyage by water 
along the Nile from Jeime to (Vflro; but, be added, that in 
several jJaces they foimJ its chanueJ almost dry, and were obliged 
to carry tlie boats over land. There are certainly some rare iii- 
itetanccs where u river may continue to flow without recciMug 
accessions, and may even sustain Some diniinulioii. But that a 
stream so mighty as that which is universally described to flow 
through the heart of interior Africa, sluiuld dwindle int(^ so 
paltry a brook, as not to float a canoe tlial can be carried ou 
backs, v. Jiat m rnv \ can W ‘^o trcdulou^ as tO; 
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imagine. A person of credit also assured Mr Hornenian, tliat 
tJie communication of the Niger and the Nile is ‘ very little, 
unless in the rainy season.’” This evidently gives up the iden- 
tity of the two rivers, and ini})lk*s merely some small connecting 
cut, like tliat of the Cassiquaire. This is no doubt posable, 
though I. think not probable, considering the rarity of the occur- 
rence, and the mountainous character of the country described 
by llrowne, to intervene lietwceii IJarfoor and the sourc es of the 
Bahr-el-Abiad. 

This liypothesis being disposed cjf, and there being no men- 
tion of any gnjat lake or inland sea u}K>n the? c-ourse of the 
Quolla, there ap])ears no alternative but that of its diselmrge in- 
to the southern Atlantic. U})on this subject the Ashantee mer- 
chants had nothing to say ; but Mr llowdleli having resided for 
some months at Gaboon, obtained some important information 
res})tx‘ting the river.s of that part cd* Atrica. 'Plie nativ es men- 
tioned tJie Wola, as a river considerably to the newth of their 
country, as the gTc*alest river in tlie world, lour or five miles 
wide, and flowing to the eastward. '^Fliere can seemingly Ix' no 
doubt as to this heing the Sfime river colled by the j\loors Quolla, 
Another river, cdled the Ogcxiaway, was dso described as 
communicating with the Wolla, and then rolling* sou:hward« 
through (he interior. After pursuing a long and winding course 
through vast savannahs, it was said to separate into two brandies, 
the largest oi' wliidi formed the main stream of the Ckjngo, 
while the smaller one discharged itself into the ocean at Cape 
Lopez. This would form certainly a very large Delta, whidi 
could, however, be less wondered at, as the river, jirevious to 
separation, would have held a longer course than any other 
perhaps in the world. Tlte Gaboon and Danger form two other 
estuaries, tlie origin of whidi is unknown, and whidi may poSr 
wbly form jiart of the same great Delta. Mudi in short re- 
mains to be cleared up ; but, upon the whole, the probability 
seems very strong, that this celebrated stream must find its way 
by more tJiaii one channel into the southern Atlantic. 
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Art* XXXII. — A^utice cancemiTiff David Gilbert Tatc^ a lad 
born Deaf and Dlhid^ in the Shetland Inlands, lly Samuel 
Hibbert, M. D. M. W. S., and Corresponding’ Member of 
the Philosophical Society of Manchester, &c. Contained in a 
letter to Professor Janieson. 

Dear Sir, 

During a mineralo^ical excursion in the course of last 
summer, wliilst I was engaged in examining the Island of Fet- 
lar, situated to the north-east of the Shetland group, I there 
learnt the existence of an adult born deal and blind. Upon 
this information, I hastened to pay a ^i^it to so remarkable an 
object, the knowledge oi‘ whom seems not to have extended 
beyond the insulated place of his nativity, \\here he lias di’agged 
on an unnoticed existence lor yiars. On my return to 
ICdinburgh, the history of this unlbrtuuate b<‘ii)g having exci- 
ted much interest among those to whom it has been eomrnuni- 
cated, I now take the opportunity, in eonformity with your re- 
quest, ol‘ lurnishing you with some of llu- most remarkable 
features of the case, regretting at the same time, that my en- 
gagements have hitherto jirccluded me Iroiik publishing a more 
finished statement of it. This I shall attempt in my first mo- 
ments of leisure ; in the mean lime, I sliall be happy if the 
sliort notice now submitted to you, will jmne acceptable. 

I must, at the same time, offer a (‘^lulion against the expecta- 
tion of a case equalling in interest Uiat of James Mitchell. The 
object of tliis notice, in addition to the loss of certain organs 
of sensation, appears to add that ol‘ his powers of comprehen- 
sion. Tlie observer, though slirinking fniin an involuntary as- 
sociation of the name of man, with that of any earthly creature 
which may exhibit no emotions beyond those which are jiro- 
duced by mere natural appetite, is still incapable of withhold- 
ing the confession, that, in an exclusion from all sound, in a 
deprivation of sight and intellect, this unfortunate object has 
an existence in no degree advanced above that of a race of ani- 
mals occupying the lowest scale of creation. 

David Gilbert Tate is the name of this singularly destitute 
being. ][(» is said to b(' twenty-five vvixv^ of* age. His parents 
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^U'e in vtry indiiTont circumstances. About two years pre\ioiis- 
]y to tl)e birth of' this youth, bad a (l;uii;litcr, who, from 
her inlatn v, (iis]jlave(l every ^vmptoui of idloliMu. There was 
llial torj)or ol the mental f'aeillties wbnii 1-, denoted by an in- 
docility of apjirehctiMon, and an artieulaUon v\hich could not 
be leudereil ^u!>se^\ien^ to tlie ])ur})o>ev tjf s])ee( h. Sonu' lime 
after iier slie became blmd. Site Mill lives, and is twenlv- 

&ev{'n y a) of af;,*''. 

iv-.y-M.-U ' a fl or wa rd>, wa^. born Da-vid Gilbert TaU', 
j eecuuil d* fr ' firular tr> liiose of' Ins sister (irate Tate, 
bue* addi:i ‘4 O' d'em tue uanl 4>f siglit and hc'arhio-. ft may ]>e 
remai !'ed. tbai d.e mmlur of Tate lias had el;>’]it otheJ' cliil- 
drmi. vJm ted iKMie ot' the defects which, conjoitied in 

->iw render ins case *^0 singular 

()i! Mi\ in e()m)>an\ will) Air Nicholson of Locliend, and 

i'aplaiu i. (tw«j i;'i‘ntlemcn to whose iiospitahJe kind- 

tu-.ss m .Shetland I am much indebli'd,) to tlie miserable hovel 
oeeiqfied by lilt* '’J'aies, one of iIh‘ )vorst in the island, llic la- 
me.utabie objeci of oiir vimi first arrested our attention. lie was 
v’C.nniuo’ bimMlI' by a lire, oeeupyino* the (I'utre of liie hut, in 
a I'osture not unlike tlial wlnr!) is descnb(‘d a* jieculiar to the 
tli;U i-.bbA\as not actually Mated, but seemed most 
u e.'"c. witii be. thin occ.isiiinally resting’ uj)on bis knees, wliiJsl 
b?N e-\l)'rniU iL* ^ \se!'c ^.ubv'ivd Uf) to the trunk. '^I’lie stenium was 
much |?! on'udi‘(!. '^rb(' bmibar and dorsal vert tdira* aj^|i» a 1 ed to 
be (lunid bu! w lictber or not tins was die (Jfecl of 

(liMiiM . e- c,f raebne. or wai^an habitual position of* the Irunk, 
N.t 'cii wes is c; a i'< is e<jually with the sternum, I ecadd not 
!c;e i. ft .i , Jiffwi v(‘r, a matter of «^real surprise, to find that 
lie pofuam W..S maintained in his i!;;iit, and to learn from the 
uiotiu t‘, ihiii i.o atu mptri liail bctm mad*Mo teacli liiin to walk 
ui'oei Tlie pareiiis <>f l)a\id had, from his Iwrlli, regarded him 
in the bop. less ii;v|)t of' a forlofn crealure, whose petajliarJy be- 
reft loi I/O tuition could ameliorate. Consecjiicntly, if* >ve could 
be assured, thiii dist'ase had not induced the position of the 
b'odv alhuled to, it might jxissibly afford a re]iiy to the question, 
v/ivellicT* llie erect attitude i.>. the natural or acquired position of 

'i'o David Tele, the erect attitude w^as certainly not habit li- 
‘i. and wlicii induce J bv ceeVvion, wa.s maintained w'ilh verv 
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uneasy feelings, wliilst its continnaiuc met willi his most doter- 
inined resistance. In Ihs person, DavitI 'j'niL* sliewed much 
emaciation and feeble iruis(‘iilar powers, liUle iiuliiud, perhaps 
from the inode in wliich he was brought ii]), to i'\posure in the 
^>p(?n air, chusing uuM IVequenlly to remain in tlie lamse, in a 
])l:K’e ru arest to tiu* lire When compelled to assume fin erect 
j>osition, an (opportunity was afforded of remarking his general 
physiognomy. His eountenjinee eertainly appeared via'y idio* 
tic. His fon']i(‘ad, winch in the lower part protruded, was in 
the upjier part retri'afing. whilst the oeeipiit appeared rather 
flatti'iied. His whole body sti‘nu‘d (‘luaeiated. Ills ehin was 
v<‘rv prominent. Hi^ nioiilh was iX'marKal>l\ wide Ills nose 
very sharp. He was almost in a state of midn\. newer liaving 
been aceuslonud to v. (‘ar more tlian a eoaiM' blanket, slightly 
tied round bini, S(.> as eliie/K to cover Ins back "file jiiipil of 
llu‘ eves sbinved the piteby black and dilattd ap))c;iranc(‘ cha- 
racteristic ()f amniirosi'-, and the iris did not coniraet or 4iilate 
upon tile sudden apjilieation or withdraw mg of a ( 'indlc 

"When lirst ofiscawed, David iiad no st^uslble (dyei'l within 
his I'rasj). it was then turioiis to observe the inumnerahle 
muscular contractions of ins lingn^rs, aial the Acloi its vMth which 
tlu‘ir mo'd(Hi'. v. ere ('vecailed, to product a rapid cliimgt' (/f po 
silioif. shewnig from what a snu[>!e origin, bcmig neiiiier niori 
nor li's^ ll'.an llie sojiiary cireumstanet' ot vtiried muscidai* ctws 
traction, e\erled in parts of the body best calculated to pro- 
duce tile (dfecl, that the enjov meats of this mdivMiual wiie I* 
riyrd. lM<*tajihysiciaiis mav lefer^li our en|<jyna nt w,*’ u a-.h, 
as of anv othcT sense-, tei tlie sai-se souree ot vaievl position, h{\t_ 
it is only in such an individual as David, wheie tlu^e are uu- 
mixed with motiws of action, arising* Irom any other organs o^ 
sensation, <‘xcept occasionaliy tliose (#f sineli or l isle, that s]x*cu.'j 
tions on the abstract sourees of tactual pleasure may hc coniire: 
cd. It was ol‘ importance to ascertain, in the ne xt place, dr i 
ohjeets, by beivig opposed to, and eonsecjuentiv resjsiliig tlie 
musc-ular contractions of his fingers, (wliich is nil wi' ua'an, when 
we speak of objects of touch,) ajipeand Icj afford the Ihghest 
gratification. 'J^lie answer given by the niothei’, when a que- 
stion to this eflc'ct was ynit to licr relating lo lur son, was in the 
ingliesi degree* satisfactory. It afforded llu: most direct jiroof (vf 
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the law to which our pleasures are subject. That there may 
be a continuation of pleasurable sensations, it is necessary that 
the causes of them should be continually varied. The most 
beautiful landscapes, or the most excpiisite monuments of art, 
when long opposed to vision, lose all their captivating power. 
Applying tliis principle, therefore, to the case of David Tate, 
and conceiving it highly possible, that the abstract causes of 
pleasurable sensations in touch, might in this individual be ex- 
emplified, the substance of llie answer given by the parent to 
tlic question, What did the boy like best tf) handle.^'” which 
was, “ Each thing that he can alter the shape of,” conjprdieiid- 
ed all that might have been anticipated. The above was her 
direct reply. She at the same time referred to the flexible sub- 
stances in the cottage, as to w^oollon and linen clothes, materi- 
■ als of cotton, or to straw’. These were the objects the form 
of w'hich he could change, and which consequently yielded the 
greatest sum of enjoyment. 

At the same time, when various objects wTre presented to 
him, he preferred smooth surfaces to those which w ere uneven 
or rough. Of the latter description, the outside of the tetukeU 
tie, coated with stx)ty matter, w’as particulaily disagreeable to 
him. ' 

Upon first hearing of this youth, I naturally expected tliat 
his sense of odorous substances would bt^ })re-enunentl 3 - ficutc. 
In this expectation I w’as disappointed. There was no evi- 
dence of this acuteness wdien I w’as ])resent ; nor from the repre- 
sentation of his ])arents, am^I inclined to think tliat it was ever 
exhibited, ''riie question then is, If llie sense was bluntc^d or 
awsperided ? It certainly, from my own observations, and the 
inquiries which I made, did not seem to he obliterated. It is 
therefore very probable, tliat the circumstance of his idiotism, 
(to the use of which word I attach no other meaning, than tliat 
the law by wdiich ideas ai’e associated in his mind, is, from an or- 
garlic derangement, comparatively ineflectire,)may have prevent- 
ed the particular exertions of this organ. I paid a second visit to 
David Tate, for the puryiose of satisfying myself upon the state 
of tills instrument of sensation, by the application of various sul>- 
stances to his nostrils ; but unfortunately for my purpose, the 
day on which I returned to the hovel, happened to be the time 
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of his repo>se, wlieu his pai'ents were naturally very unwilbng 
that he should l>e disturbed. 

It may be here noticed, that David\s interval of time set apart 
for sleep, is never regular ; it is very iiulc terminate in length, 
and consequently it may so happen, that either the day or the 
night may constitute his hours of vigilance. This circumstance 
affords an additional proof, how little David’s habits have been 
under the control of proper tuition. 

The sense taste has, from the scanty means of David 
Tate’s parents, had little opportunity of ]>eing gratified by varied 
objects. All I could learn on this subject was, that, in prefe- 
rence to fish, he chiefly lives on meal pottage. He is always 
fed by his mother with a spoon. 

Pauca dc ap])ctitu vcncreo in hoc adolesccnte manifesto rcs- 
tant. llanc enim qua^stioncm, vir illustrissiinus Dugaldus 
Stewart, in Jacobo Mitchell, sic delendil: ‘‘ Neque inutile fo- 
ret, neque iib honestissima sapieiitia alienum, novisse quo mo- 
do hie miseraiicliis, jam piiber factus, sc habuerit quoad ad res 
venereas.” Davidis Talc scmiimdum corpus hanc propension- 
ein (fctegendi fatullates quidem copiosissimas pra'stat. Geni- 
talia ij)sa bolito amphora videbanluc Mater ej us (nam pater 
piscatii occujiatus douio longc abfiiit) mihT ad rugata respon- 
derc paruni hai^sitayit. In memoriam revix*andum eat, Davi- 
deni semper in casula) arcam suo more scderc assuetum esse. 
Scepe idco evenit, ut crura muliercularum familiaritQr donium 
invisentium, pueri omnia contrectantis, digitis occuirerent. Ta- 
libus igilur exeihplis, mater corUitetur se sa?]/ius admiratam 
esse, qua cupiditate manus ejiis muliebribus cruribus adhaere- 
rent, ot quanta maxima vt-deritate, per summain omnem cutem 
baud vestinientis earundem contectam, tactuique idco subjec- 
tam, digiti abcrrareiit. Interea in miseri corpore, nola? veneris 
mare desiderata^ (sc‘ilicct priapismus) in oculos parentis vel ad- 
stantium sese manifestos darerft. Haj autem res naluriim ap- 
petitus venerei insitam dare coniprobarc viderentur. 

Oporteat quoque hoc in loco adjicere, ut in dejectionibus 
alvi vel vesicae, nullo pudoris sensu hie miserandus cohibeatur ; 
neque unquam his excernendis locum idoueum ut seligeret do- 
ceri potuit. 
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Davrd''s intonations of voice, wliich I only heard when hies' 
painful feelings were intended to be expressed at the erect posi- 
tion in which he was placed, were somewhat remarkable. They 
were highly melcKlioiis, being uttered ui almost every key ; and if 
music, as some philosophers state, be the natural language of 
jtassioh, this idea was perhaps never Ix'tter illustrated by exam- 
ple, than in the case of this untaught youth. 

I Ijave, lastly, to say a few wwds on the mental faculties of 
David Tate. Here, however, they must bo in relation to the 
simple question rcspe'cting the generation ol ideas in tlie mind, 
produced after the causes wliicli have excited sensations are with- 
drawn, anti the slate of effectiveness in the law by which ideas 
are associated. The evidence touching the law" of ideal asstxia- 
tion or memory, as existing in the mind of this unfortunate 
youth, comprehends a few of tlie most simple cvcjils. Pre- 
viously to receiving food, his mother t/ips his hand with a spoon, 
wdiicJi is recognised by the poor object, as a signal that she is 
preparing to satisfy his hunger- In an instant, therefore, the 
hands of David are extended to receive the bason, in which is 
contained his jx)ltage. I'he existence of memory, or of Jin as- 
sociation of ideas, is, in the next place, prov ed by the attachment 
wliicli he is said to* express towards his mother, who constantly 
feeds him. • This is denoted by a restlessness, when he cannot, by 
feeling every object around him, detect her prcseiia* ; her ma- 
ternal offif:es of kindness, arc also preferred before those of any 
other indmduah 

1 have already alluded to.tlie idiotism of the sister c^f David 
Tate. There is reason to l)clieve, that the brotlier is in a si- 
milar situation, though such a state of fatuity is difficult to lie 
])rov(id in an individual possessing so few avenues, by which ex- 
ternals objects can be conveyed to the mind. 

These are the leading circumstances in the case of David 
Tate. I have now^ only to apologize for the hasty .sketch which 
I have drawn up, but which I intend to perfect in the first op- 
portunity of leisure afforded to me. The limited time I could 
conveniently detach from other avocations in Shetland, for the 
pi'irjx>sc of visiting this remarkable youth, must be a further 
ujiology f(;r any deficiency in the histor}^ now rendered to you. 
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I can, however, only add, that as clouhtless there are many 
more circumstances upon wliich the philosoplilcid enquirer may 
wish to be satisfied respecting tlie haldts of Da\ id Tate, I shall 
be happy to communicate an/inlbrination respecting the me- 
dium through which his queries may be best answered. — I am, 

EjuiNBriiGH, 1819. 


XXXIII. Proofs that the Beaver fmacrly a native if 
Scotland^ including an account of some Fossil Remains of that 
animal fowfid m Perthshire and Berwickshire. By Patrick 
Neill, F. K. S. Ed. F. A. S. & Sec. W. S. Communicated 
by the Aulhor *, 

It has generally been believed, and probably not without rca- 
M>n, that the heaver (('astor Fiber, Lin.) Avas once iiidigciiious to 
diflerent parts of* Britain, particularly Wales and Scotland, i 
shiill (ir<( notice the evidence of tJie existence, in former limes, 
ol’ the beaver in Wales ; for, in this Avay, i\s Avill presently aj)- 
pear, some light may be tliro\A n oij the cpiestion of its ha\ ing 
likewise been one of the native quadrupeds ^>f Scotland. 

The earliest written authority on thi.s subject with which I 
am acAjuainted, is contained in a remarkable document of the 
9th century, which has been fortunately preserved and publish- 
ed, — the Laws of Ilowel the Good f. In Book iii. § 11, 
Aviiere the prices of furs are regulated, 


The ]\Iarten\s skin is valued at Q4* d. 

The Otter s (Ddyfrgi or Lutra) at 12 d. 


"I'be BeaveFs (Llosdlvdaii or Castor) at no less than 120 d, 
fir at five times the price of the marten's fur, and ten times the 
jirice of the oiIeFs. From these brief entries, 1 think avc are 
entitled to conclude, 1. That IJie beaver (by tlio legislator dis- 
tinguished by the descrljitive and appropriate title of* Llosdlydan 
or broad^taili and, as it %vere, contrasted with the ddyfrgi^ wa- 
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ter-dog or otter,) was then liuntetl in Wales for the sake of itA 
fur : 9.. That this skin was held in higli estimation ; and, 3. That 
the bea\ er had already, before the close of the 9th century, be- 
come a scarce animal in this coutitry. 

The next authority which has come to my knowledge, is con- 
tained in the Itinerariuiii Cambria^"” of Sylvester Giraldus de 
Barri. This writer, it may be remarked, made his journey into 
Wales, towards the end of the 12th century, or about 300 years 
after the date of the laws of Hy w'cl Dha, as the attendant of no 
less a personage tlian Baldwin, Archbishop of Canterbury, whose 
zeal led him personally to excite the Welchmen to join in the 
})rnjecled crusades. In sucli company, and on such an errand, 
Ciraldus must have had ample opportunities of intercourse with 
the best infornK?d ]3eoj^le of the districts through which he pass- 
ed ; and that he was inclined to be an observer of nature, is 
}Droved by the single* fact, that when he arrives on the confines 
of the river 'i'eivi in Cardiganshire, he immediately .st*ems to 
lorget the object of his mission, makes a long digression on the 
natural history of the heaver, and enlarges, with evident satis- 
Caetion, o)i the liahits of that singular animal. Although he re- 
hearses some of the exfdoded fables of the ancients, yet other 
parts of his accoiuit are very accurate, and may be ctaisid^i^ 
ed as bearing the marks of a description made from actual ob- 
servation. lie mentions, for instance, that, in the course 
lime, the habitations of the beavers assume the appearance of a 
grove (jf willow trees, rude and natural without, but artfully 
construc'.tcd %vithin ; — that tfie heaver has four teeth (incisores), 
two above and two helcjw, which cut like a carpenters axe ; — 
and that it has a l)i*oad short tail, thick like the palm of the 
hand, which it uses as a rudder in swimming. In the simple 
and bold language ol‘ a nfan who knew the truth of what he 
was writing, he says of the Tcivi, Inter tini versos Cambria* 
sen etiam Llcegria fluvios, sokii hie castores liahet and adds. 

In Albania quippe, ut fertur, fluvio similiter unico habentur, 
sod rari AVe may perhaps infer from this cautious mode of 
expression, that the author intended t<j contrast the nature of 
lii^ evidence, and to intimate, that the fact previously niention- 


Itin. Caxnb. lib. ii. cap. 3. 



Mr Neill on the Beavers Scotland, 179 

r<l dependeJ on surer grounds, or on his own observation. But 
tbe very cautiousness of the language in which tlie report 
tive to Albania is repeated, ciight to increase our reliance on its 
authenticity. It would appear*, thei*efbre, tliat in the IStli cen- 
tury, the beaver still (‘\istcd in Seotlfind, but was then a scarce 
animal. 

Tlie fir.->l ol* tlie native to|)ogi‘apliers and historians of Scot- 
land whose vv^)rks assumed u printed form, and have come down 
to us, is Hector H(X?liriiis, who wrote his Description and History 
about J3()0 years after the time of Giraldus, or towards the end 
of the loth century. After describing the dimensions of Loch 
Ness, he says, “ Ad lacus latera, piopter ingen ta nemora fc- 
rarum iiigens eo])ia est, cervoruni, ecjuonim indomitonim, ca- 
preolorurn ; ad liaec, niarterella?, foviiuv ut \ulgo vocantur, 
vulpes, rijuslehe, Jibri lutrKKpje, incon) para bile jiunanj, tpio- 
rum tergora extene gentes ad luxuin immenso pretio cot^rnunl*."”' 
H ere the jU)rl are enumerated with such pertect coniideiice 
among the other cjuadrupeds wliosc t'lirs were in recpiest for ex- 
portation, that we may seem fa^tidious as to evidence, if we hesi- 
tate to admit that beavers wx‘re slid to be Ibimd at lau h Ness, 
in the time of the author. But the iijjom parable im)nl)ers,'” 
and ‘‘ immense j)rices,^' of' Boethius^ are pbjascs wliicb may well 
rtagger our belief; and they form a singulai’ contrast with the 

single ri\er‘’'’ and “ rarity"’ mentioned by Giraldus three cen- 
liiries before. 

It may further be remarked, that Bel lender), in the transla- 
lion of Boethius which he uudcriook (probably about the year 
lo36) at the request of King »Tunl^s V., w bile Ik* omits the cervi, 
capreoU,, and even tlie lutrii\ mentions bevrrs williout the slight- 
est hesitation. His wot^ls are ; Mouy wyld hors, and amang 
yamc ar mony niurtrikis (pine-i^ai’tens), bevers, (juliitredis 
(vveazcls), and toddis (foxes), the fiirringis and skyiinis of 
lhayme are coft (bought) with^real price amang uncouth (fo- 
reign) rnerchandis -f-.’’'’ It must be conlesscd, however, that i.he 
carelessness and looseness of the trau>lalion, as evinced by the 
very passage in question, greatly detract fi’om tlie conelusivc- 
Jicss of BeUendeifs testimony ; for it seems at least I’uHy as pro- 
bable that there were falknv-clccr ajtd ro(*s in the forests of Loch 
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Ness, as that there were wild horses there ; aiid it admits of no 
doubt whatever, that otters were then to be found on the banks 
of this lake, for they are so to this day. 

In the Statistical Account of Scotland, it may be noticed, no 
mention is made of any trace erf tlic remains of these animals 
having ever occurred in the neighbourhood of Loch Ness. What 
is more remarkable, in the extensive excavations along the line 
of the Caledonian Canal, from Inverness to Corpach, and in 
the course of deepening, by means of a powerful dredging-raa- 
diine, the bed of Loch Dochfour, no bones of the beaver, nor 
indeed of any other quadruped, have occurred. With the ex- 
ception of marine shells in the alluvial land next to the sea, the 
only organic remains hitherto found, have belonged to the ve- 
getable kingdom, and have consisted chiefly of Albert nuts and 
trunks of oak trees. I state this on the authority of one of the 
resident engineers, who adds, that ever since the commencement 
of this national undertaking, all the sub-contractors and over- 
seers have been enjoined to preserve any organic reniaijis, espe- 
ciaUy skeletons, w’hich should occur in the progress of the work. 

The accuracy both of Boece and of Bellenden seems to be 
strongly impugned by this important fact, that no mention 
of beavers occurs any of the public records of Scotland 
now extant. In an act dated June 1424, c. 22, “ Of the 
castome of furringis,'” mertricks (martens), fowmartes (j)ole- 
cats), otters and tods (foxes), arc specified, but not a word is 
said of beavers, although these, had they existed, must have 
been the most valuable of all, not only for their furs, but for 
the substance called castor, (fduiid in the inguinal glands of the 
animal), which in those days still retained some share of its an- 
cient repute as a medicine. As it is prelty plain from their wri- 
tings, that neither the histori^igraphcr nor his translator had the 
slightest claim to the character of being naturalists, and as both 
give abundant protrfs of their na^tionality, in boasting beyond 
measure of the products of their country, it may be considered 
as not improbable that the beaver was extinct in Scotland be- 
fore their time, although the tradition regarding its existence in 
former days was then so strong and general, as to lead them to 
enumerate it without hesitation among the wild animals of the 
country in the same way as the capercailzie^ or cock of the 
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wood, ztiay still be found marked, in some popular books, mm 
native of the Scottish Highlands, although a century has ehpsad 
since it ceased to be heard in Qur pine forests. 

Sir Robert Sibbald doet not, on this topic, show any of that 
precision, and zeal for inquiry, which characterise many other 
parts of his writings. He contents himself with referring to 
Boece, in proof of the beaver having formerly been found in 
Scotland, and adds, with seeming indifference, “ An nunc re- 
periatur nescio It should however be remembered, as a 
partial justification of this ^parent remissness, that, at the pe- 
riod in which he wrote, the upjicr or western parts of the coun- 
ties of Aberdeen and Inverness, the reputed haunts of the bea- 
ver, were difficult of access to a degree now scarcely to be con- 
ceived, An enlightened Legislature and Government, by libe- 
rally promoting the formation of commodious roads in almost 
every direction through the Highlands, have converted into a 
safe and easy tour of a fortnight, what w'ould, in Sibbald’s time, 
have been regarded as a kind of summer’s journey, fraught with 
no little dan^'er. 

No modern w riter on the natural history of Scotland, seems 
to have examined the subject, Th^ late 1]^ Walker, Professor 
of Natural History in the University of Edinburgh, in his 

Mammalia Scotiea "f-,” merely states, that beavers formerly 
existed in tliis country, but are now wholly extinct, and makes 
an allusion to the passage already quoted from Ghaldus. In 
his lectures, however, the Doctor used to mention, that the 
Scots Highlanders still retain, tradition, a peculiar Gaelic 
name for the animal. 

In order to satisfy ntysclf with regard to the value of this 
traditionary evidence, I aj)plied U\ the venemble and learned 
Dr Stuart of Luss, — a gentleman distinguished berth as a natu- 
ralist and a Celtic scholar, — ^who was the friend and fellow-tra- 
veller of Pennant and of Lighlfoot in their princlpid excursions 
through Scotland, and who has devoted a great part of his 
life to the laborious and important task of translating the Sa^ 


* Scotia Illi^strata, Pars II. lib. iii. p. 10. 

t Posthumous Essay 9 on Natural Ilislory, Pvo. p. tOO. cri’tfd by Mr ^ 
ChaHcs Stewart. 
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cred Scriptures into the Gaelic language'. Prom him I received 
a confirmation of Dr AVnlkers statement, that the ancient Gaelic 
name of the bcav('r is still kiKA^i to the Iligljiauilers in the re- 
mote western districts ol‘ Scotland. ^ Tiie name (says the Doc- 
tor) is Lo-dcuthan.^ derived from /m, tlie tnil, ]X)int or I'lul ot a 
thing, and Iraihan^ hroad ; or, ])ohhr(t)t /osladl^an, the broad- 
tailed otter.’" I’lie similarity between ibis Gaelic name, handed 
down by traditicai to tlse 19th eenliir\\ and the Welsh name 
(Llosdlydaii) recorded in the liCges Walliea' of the 9th century, 
is very striking ; the etymology <>lf‘ the names is evidently tlu' 
same ; and indeed they mav be regarded as identical *. Dr 
Stuart adds, tltal lie recollects to liave beard of a tradition a- 
jnong the IIiglilandei>, Avbieh he thinks is j)n)bal)ly still presc'rv- 
cd in the country, that the ‘‘ beaver or broad-tailed otter ontx' 
abounded in Loehaber.” 

I have now to slate, tliat the evidence, written Jiiid Iraditjon- 
ciry, which has just been detailed, tending to s1k)W that heavers 
fonnerly inliabited Scotland, has received tlie most ainj)le con- 
firmation, from the oceurrenee of unaltered f()ssll remains oi* the 
animal on t^^o oeeaslons; first in a county to the north, and 
next in a county loathe soifth of the Forth. 

The first instance I liave to mention, occurred no less than thirty 
years ago, but has not hitherto been noticed in any j)al)lieation. 
From an entry in tlie minutes of the Society of Anlk|uari('s oi‘ 
Scotland, dated ICth December 1788, it a])penrs, that Dr l^ar- 
qiiliarson presented to the Society the fossil sk('leton ol‘ tht* liead 
and one of the haunch-bouesV)f a Ix'aver."’ These bones are still 
pn'served in tlie i\Iiis(*um of the Society ; and I w^as allo\\ ed to 
examine them, and compare them with olhcr.s. -The back part 
of tlie eraniimi is gone; an^l the zvgoimitic arch of tlieleit orbit 
is shattered ; a jxnrl of one side of the lo\i’er jaw-bone is likewise 
broken ; of llie iueisores, only some remains of those of the 
lower jaw' now exist. What is called the haunch-lxme, is the 
left os innominatum of the jielvis; it is quite entire. 1 have not 

• It is rather .^ puzzling rircumstance, that, in the Poems of Ossian, no 
nn^lion should occur of the lovlcafAan, an animal whose manners must have 
.ai’iick with admiration a rude people, and whose fur must have bew invaluable m 
ihc rycf} of the FincralicUl horoc.s ami their ladioi. 
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' had an opportunity of comparing it with the same bone in an- 
other beaver ; for Edinburgh does not at present afford a com- 
plete skeleton of this animal. But I eomj)ared it witli the cor- 
responding bone in the otter, tlic badger, and tlie fox, as the wild 
quadrupeds most likely* to liavc occurred in l\‘rthslnre ; and am 
satisfied that it had not belonged to any of tliese. The pelvis of the 
beaver is more elongated; this os innominatum is almost Iwiec 
the length of the same bone in a full grown otter; and tlie fora- 
men thyroideum is very large, even in proportion to tlu* hone 
itself. All the bones are dyed of a deep chocolate colour. 
From the state of the sutures of the cranium, and from the 
size of the bones of the nose, wliich are complete, tliis animal 
appears to have been of full growth, but not aged. 

On aj)plying to Dr Farejuharson, I had the satisfaction learn, 
lliat these were really the remains ol‘ a Cidcdonutn l)eaver, having 
been dug uy) in the parish of Kinloch in I’ertlishire, near the 
foot of‘the Gram})ian Mountains. The jA)ch of ]\Iarlee, on the 
j)ropertyof Mr I'arcjuharson of Invercauld, is tlie last or lowest 
of a series of small lakes, extending almost from Diinkeld to 
Blairgowrie, nearly in tlie direction of the high road belw een these 
jilaccs. 'i^his locli had been partly; drained, tor lh(‘ sake ol‘ the 
rich stores oi* marl it contained, which in shine ])laces Avas found 
in a layer almost twenty lect in thickness. In one of the marl- 
yiits on tlie margin of tills loch, under a covering of peat- 
moss between five ami six feet thick, the beaver’s skeleton was 
discovered. Tin' bones already menlioned, being the firmest and 
imist perfect, were saved by the \^orknieii ; and being accidental- 
ly seen by Dr Farquliarson, were carried by him to Edinburgh, 
and presented, as alreaiiy mentioned, to the Anticjuarian Society. 

Ill a neighbouring marl-pit, a jiair of deer’s horns, of large 
size and with line antlers, were found nearly at the same time; 
and along with tliese, tw'o “ leg-hones, so deeply grooved as to ap- 
pear like double hones.” The^e last, it lias been suggested to me 
by Dr Barclay, were jirohably the metatarsal hones of ^llie great 
species of deer, which ayipcars to have been contemporary witli the 
beaver, and to have become extinct iiiucli about the same pc'riod 
Avith that animal. In the Statistical Account of the jiarish of 
Kinloch, published in 1796, the cwxairrenee of the deer’s horns 
is mentioned, but no notice is taken of any remains of 
beaver having been found. 
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The second instance occurred so late as October last, on tliB . 
estate of Kimnierghame, in the parish of Edroin, near the head of 
that district of Berwickshire called the Mersc. Since this estate 
was acquired by the prej^ent proprietor Mr Boiiar, banker in E- 
dinburgh, he has made important imprqycinents In the course 
of these, he drained a morass called Middlestofs Bog. U ndor the 
peat-moss here, a layer of shell-marl <xx*urs, varying in thickness 
from four to eight fec't. Different mad-pits have been opened ; 
and in one of these, the remains of the beaver were found. They 
were situatetl at the depth of seven feet from the surface, 
under a layer of peat-moss of that thickness. It is remarked in 
a letter fixmi Mr Tlioinas Dickson, overseer at K inunergliame, 
to Mr Bonar junior (who took a lively inlercst in tins in- 
vestigation), that a layer of a kind of loose whitish substance, 
generally occurs between the bed oi* c()mi)act })eal-nit>ss arul 
the bed of marl. From a specimen sent to Edinburgh, this 
.substance appears to consist of several inusei which grow in 
marshy situations, nuicii dtH:*a>^ed, hut among which Sjihagtmrn 
latifoliuni, S. ca])illifolium, and Hy])nuin cuspidatuni can lx* 
readily distinguished. The bones of' the InLivcr w civ imbedded 
partly in this loose and sjion^y matter, and })artly in the marl 
below. Only the? h(frd bones of the cranium and face, and the 
jaw-bones, retained enough of tlieir firm lexliire to fit them for 
being removed and preserve d in a dry state. Around ilu'se, how- 
ever, dispersed in rather a promiscuous manner *, wvre many 
Ixincs, wliicli, IVom tlieir .si/.e and appearance, evidently belonged 
to the same animal. Several of ^ihe long bones and vcrlchnr, w hile 
they remained in seenic'd j)ejfcct ; but on being touched, 
they were found to be nearly in a slate of' dissolution ; and 
though some were carefully taken out, they speedily mouldered 
df)wn on being exposed to Life air, and becoming dry. 

Mr Bonar ha\iiig carried the skull and lower jaw- 

bone to Edinburgh, presented them to Professor Jameson, for 
the College Museum ; and at his request I have drawn up 
this notice. Mr Bonar subsequently transmitted specimens 
of the different layers of the peat-moss, and of the vege- 

* The apparent dislocation of the skeleton is not to be ascribed lo violence* 
but to the gradual separation of the parts by uneciiral subsidence. The appear- 
ance of the marl, in which delicate shells, of the genera 1 yinnea and tauccinea, can 
be tiaced, indicates a lon^ continued state of tranquiUity. 
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table remains which occur in il, and also of the marl. A- 
mong the vegetable renuiins, common filbert nuts, or at least 
the shells of the nuts, were abundant. A large specimen of 
Boletus suberosus so greatly resein])led tin* hoof of some 
aniinAl, that it had been laifl aside as such by the work- 
men ; but the tubes and pores are sufliciently distinct to afford 
characters. The overseer mentions in his letter, that the fossil 
wood which is found, is “ principally birch and alder ; with some 
oak, though not much of it ; but no kind of fir-cones have been 
observed.” 

Mr lk)nar has in his possesion a pair of horns belonging to 
the large extinct s])ecies of deer already mentioned, in high 
])rc*servation, which were found in the same niarl-pil, and near 
the same spot, only two days befon* the occurrence of the 
bcav(a‘''s remains. 

The head of the heaver (Voni Berwickshire is in a much more 
perfect state than that from Perthshire. ''Hie eraniurn and 
bones of the 1‘ace arc* entire; so is tlie low t‘r jaw-bone ; all 
tlie four incisores are ])er(ect, retaining the jieculiar kind of 
coloured enamel which clothes the out(‘r half of the circuinfe- 
renc’(‘ of the tootli ; the taitting edges remain fully as shai'j') as 
ill recent .sjiecimens from Iliidsoirs Bay. Tlie molares are also 
eoiri])lcte : It is considered as almost (haraeleristic of the beaver 
that the grinders are w itliout dislincl fangs ; but in tins speci- 
men, r(K)t-like liases are s(‘en projc'cting f rom some of the teelli, 
tbrough llieir sockets into the oibits. ^Fhe liones are dyed of a 
brownish hue, but luit nearly so d,^rk as those from Pertlishlrc: 
the (’xterior enamel above mentioned, wliieh in recxaii specimens 
is of a brownish-yellow' ilull oraiig-e colour, has become al- 
most jet hk'K'k. ^ 

On comparing tlicse fossil Ik'ads w itJi recent ones from Ilud- 
son''s Bay and C’anada, in the ])ossessi()n oi‘ Professor Jameson 
and Dr Barclay, it a])])e:irs that they all belong to the same 
Jspccifs Castor; but although there seem to he iK) suflicient 
^ipccific distinctions, it may he mentioned that the two fossil speci- 
mens have a greater resemblance to each other in general shape 
and proportions, than to any of four recent specimens with 
w'hich they have been compared. In the fossil specimens, in 
particular, the nasal bones arc pTOporlioiially larger than the 



186 


Mr Neill on the Beavers of ScoUanJ. 

same parts in ilie recent specimens. Tlie clifferenec, liowever, 
as far as can be ascertained from a eoin])arison of tlic bones of die 
head^ cannot be considered as more than sulfieicait to coiistitiite a 
varl£ty; not being more important tlinn hat occurs in varic*tiesin 
the vegetable kingdom, in vvliicli, vhen iJie same species oi* plant 
happens to be a nativ(‘or i)oth hemispliejvs, the eve can at once 
discern a difference of‘ liabit, although 'jltcii so slightly eharac- 
tensed as to render it difficult to express it in woi-ds. 

Both the fossil heads appear to have belonged to full grown 
animals. This opinion rests on two grounds : 1. On a eompari- 
6011 , in regard to general dimensions, with ri'ci^nt speeiinens 
from H^dson^s Bay, brought lionie by JVIr Aulil of‘ Leitb, and 
known to have belonged to full grown beavers; and, On the 
state of the sutures and ridges oi* the cranium. lu the IVrth- 
shire specimen, the squamous sutures oi’ llie jiarietal boiie^^ 
are partly obliterated ; and in the Berwickshire specimen, al- 
though these sutures are distinct, yet the crest or ridge between 
the two tem])oral muscles, in llie course of ih.e sagittal suture, is 
considerably raised ; and in the Iludsoifs Bay ^knlls, both lliese 
characters are known eijiially to indicate tlu‘ ailiill or perfei I state. 
Neiilu’r of tlie fossil skulls, liowever, had belonged to old ani- 
mals; for, ill a Canadian speeinieii in Dr Barclay’s collection, not 
only are several of the sutures nearly obliliTated, but tlie eom- 
ponciit ))ie(X's of the cmieifiirni boiu*, and the enneifonn ])roi“ess 
of the occipital bone, are united ; while in both the fossil s})e- 
cinicns, tliese divisions remain evident ; eircumslaiices which sa- 
tisfactorily sliow that this Ciuiadian specimen liad been f>l(lcr than 
any of the others, although it is certainl y not of larger dimensions- 
The Scottish specimens, it may ,bc rcMuarkc'd, seem very 
mud) to an-rce with a fossil Ixvners Iiead described and figured 
by M. Cuvier, in liis ('laiHU’ate JU‘eberches sur les Osscniens 
ibssilcs dc Quadriipedc's,’'’ vol. iv. seel. Dr rongeurs Jiisdlcs. 
This s|X?cimcn was found by M. Traulks in the course of dig- • 
ging a peat-moss in the Valley of the Somme? in Picardy ; and 
tlie same peat-moss aHbrded, as with us, large Jiorns of deer. 

M. Cuvier inention,->, that he possesses skulls of the adult 
Cknadian beaver, but that he has not been able to procure the 
t^kiiir of’ the adult European beaver, to compare with them. It. 
may be rei^p^ked, that this w nlcr must, by tlie term “ aihdlc^ 
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here be understx)od to mean aged; for the dimensions; assigned by 
him to the fossil cranium from Picardy, arc analogous to those of 
the skulls of full grown, diojigh^iiot old, beavers from Uudson’'s 
Bay in the College Museum. That this is his mtuimng, is liir- 
ther proved by his description of the skulls of the adult Cana^ 
dian beavers ; in which he ob^rves, ‘‘ the temporal crests ap- 
proach each other, so as, at t^ mesial line, to form a single ele- 
vated crest ; a Umdenej^ is A^isihle in tlie cranium of tlie 

aged beaver jil ready m/itioned as being in Dr Barclay’s collec- 
tion, 

Canonmills, April 1819 


Art. XXXIV . — Account of the Formation of the Lalce of 
vohthiy htj the Descent of a Glacier^ and of the Immdntums 
of the Val de Bagnes in 1595 and 1818. Drawn up from 
tlic Memoir of M. I'sclier de In I^inth, &c. and iiliistrated 
with a ttiap and drawings, coiumimicaled by Professor Pictet 
of Ceneva. 

X HE Val de Bamios is a vallev»iii Switzerland about ten 
leagues in length, wliicli stretches from east to west, and, after 
having joiTiecl the valley of'Enlremont at St Braiichier, o})ens into 
the extensive valley ol‘ the lihoiie. It intersects several cha'ms 
of the great I pi tie range wliich separates Switzerland from 
Piedmont, and is Avatcred by the ri\er Dranse, which flenvs in a 
rocky bed, contracting its channol between precipitous banks, 
wliere it cuts the mountainous ridges, and again spreading out 
upon level and fertile plcjins covered Avith smiling cottages, and 
presenting the most pietures(|ue and beautiful situations. 

The river Dranse has its origin in the glaciers of Tzenno- 
taiie and Mont Durant, (shewn at E and E in the ma}), Plate 
IV.) It traverses the valley ot* ’^rozeinbic (shewn at J^) ; and 
after floAving through a very narrow and dcc]) channel, it passe:^ 
the bridge of Mauvoisin (C), whicli coanoLls the two sides oj* 
the valley. This bridge is built upon per|)endicular rochs, 
about eighty feet above the bed of the river ; and the narfow" 
gorge Afthich it cnisses, is fonned by the approximating flanks oif 
Mont Pleurcur (G) on one side, and Mont Mauvoisin (I> 
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the* other. Between Mont Pleureur and Mont Getroz (H), 
is a narrow and deep channel, at the top of which lies the 
glacier of Getroz (D). Enormous masses of ice are constant- 
ly precipitating themselves from this glacier into tlie ravine 
below, and, descending to the bottom of the valley, fill up the 
contracted channel of the Dranve. 

So early as the year 1595 vV* \'alley above tlie bridge of 
Mauvoisin was completely shut up^^A*^ the descent of immense 
avalanches of i(^e- The water rose to enormous height, and, 
on the evening of Sunday the 4th of J une,thc icy barrier which con- 
fined it, was Aveakened by the influence of the heat, and sudden- 
ly gave way. The accumulated waters took a whole hour to 
escape from tlieir confinement. Tlicy descended the valley with 
irresistible fury, carrying along with them masses of rock of enor- 
mous magniliide ; tearing up every thing that obstructed their 
progress ; desolating the plains of Bagnes, St Brancliier, and 
Bovernicr ; and destroying the whole tinvn of Martigny. Tlie 
unfortunate inliabitants were rcdiieeil to the most abject jxivcr- 
ty, and no fewer than from sixty to eight y jierislied in the tor- 
rent 

For several ycap piw.oiis to ISliS, the progress of the 
Dranse had begun to be obstructed by the blocks of ice and 
avalanches of snow that, descended from the glacier of Getroz ; 
and as soon this accumulation w'^as able to resist tlie lieats of 
summer, it acejuired new magnitude during every preceding 
winter, till it became a lioniogenous mass ol'ice of a conical form. 
Thisame, wiiich is shewn in* the ])erspcctive vioAv of the Lake, 
Plate IV. had its summit in the ravine, alxmt 100 feet above the 
Dranse, and, descending at an angL- of 45 degi-ccs, its base 
rested upon the precipitous flanks of Mont Mauvoisin. 

The waters of the Dranse, Iiowever, still found their Avay be- 
neath the icy cone till the month of April, when they were ob- 
served lo have been dammed up, and to have formed a lake 
about half a league in lengtli. The danger of a sudden efflux, 
of the whaler was now apparent, and it was deemed necessary to 

I 1M. P^bcl iijformss us, that the village of Bagnes, from which Ihe valley re- 
ceives its name,. was destroyed in 1543 by an inundation, in which 14<0 persons 
peri.shed. Manvel (Vun Foyegewr en Suiaac-, tom. ii. p# ISlr). 

■{’ Hiblioih. flutvcrscH^f Seutembre 1818, p. 69. 
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cut a subterraneous gallery for the purpose of effecting a gra- 
dual discharge. With this view, the lower end of tlie gallery 
was sixty feet below the line of contact of the cone of ice with the 
flank of Mont Mauvoisin, and its upper extremity was fixed at 
the height to which the lake might be calculated to have risen 
when the gallery was finished. In this way, the water entering 
the upper extremity of the galle^, might be expected to deepen 
it by degrees, and thus p^^t the surface of the lake to de- 
scCfhd gradually, till it -f'as nearly emptied. This ingenious 
and bold scheme was be^'u^ May, and fini.shed 

on the 13th of June, under the direction of M.Venetz, an able 
engineer of the Valais. The gallery was sixty-eight feet long, 
and, during its formation, the workmen were exposed to the 
constant risk of being crushed to pieces by the falling blocks of 
ice, or buried under the glacier itself. 

During the thirty-four days which wore sj)cnt in the forma- 
tion of the gallery, the lake had risen sixty-two feet, but from 
jmrticular causes, the upper entrance to the gallery was still 
many feet above the surface of the lake, AVithout waiting for 
tlie farther risii of the waters, M. Venetz sunk the floor of die* 
gallery several feet, and the water began to enter it on the 13lh 
of J une. At this period, tlic length of the lalfle was from 10,000 
to 1 Si, 000 feet ; its average breadth, at tlie surface, about 700 
feet, and, at the bottom, about 100 leet. Its absolute average 
breadth was 400 feet ; its average deptli 200 feel ; and its con- 
tents at least 800 millions of cubic feet. 

After the 14th of June, Jit 11 o’clock, the floor of tJie gal- 
lery began to wear dowm, and at 5 o’clock the lake was low^- 
ered one foot. On the loth of June, at 6 o’clock A. M. the 
height of the lake was diminished ten feet ; twxmty-four hours 
afterwards, it was diminislicd thirty-si5: feet; and on the 16th of 
June, at 6 o’clock P. M. the total diminution v^as forty-five 
feet. The effect of the gallery,* therefore, had iK'en to reduce 
the lake from 800 to 530 millions of cubic feet. 

As soon as the water flowed from the lower end of the 
gallery, the velocity of the cascade melted the ice, and 
thus wore away the gallery at its mouth. The water whioli 
had penetrated the crevices of‘ the glacier, caused enormous 
fragments of ice to fall from the lower .sides of it, so that owing to 
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these causes the body of the glacier which formed the retain^ 
ing wall of the lake, was so much diminished in thickness, that 
the floor of the gallery was reduced Irom its original length of 
COO to 8 feet. As soon as ihe-caicade had cut tlirough the cone 
of ice, it attacked tJie debris of the base of Mauvoisin, upon 
which the cone rested, and ha\'ing carried it off by degTees, it be- 
came able to ])iish the soft soil^^om the foot of Mount Mau- 
voisin, and excavate lor itself a p^^ge between the glacier and 
the nxiky beds wliich c()rnpose tJie mouLtain. As soon as this hii|>- 
pened, the water rushed out; tlie ice gave way with a tremcn- 
doiis crash ; the lake was emptied in lialf ah hour ; and the sea 
of water which it contained ])retiy)italed itself into the valley 
Avith a rapidity and violence which it is impossible to describe. 
The fury of this raging flcKxl was first stayed by the narroAV 
gorge below the glacier, Ibrincd between Mont IMeureur and a 
projecting breast of Mont Mauvoisin. Here it was engulfed 
vvilli stub forc'e, that it carried away the bridge of* Mauvoisin, 
ninety I’eet above the Dranse, find ev(*n rose sevcTal fathoms 
above the advanced mass of the mountain. I'Vom this narrow 
gorge, the flood, spread itself over a wider part of the valley, 
Avhich agiun contracted into another gorge; and in tliis way, 
passing from ono basin to another, it accpilred new violence, 
and carried along with it forests, rocks, houses, barns, and cul- 
tivated land. When it reached Le Chahle, one of the principal 
villages of the valley, the flood, Avhicli seemed to contain more 
debris than water, was pent up between the piers of* a solid 
bridge, nearly fifty feet above tlie Dranse, and began to attack 
the inclined ])iaiii u])on M’hich the church and llie chief j)art of 
the village is built. An additional rise of a few feet would have 
instantlv undermined the village; but at this critical moment the 
bridge gave wav, and carrk'd with it the liouses at its two extre- 
nhti(?s. The AckkI now spread itself over the wide part of the 
valley between Chahle and StUranehier, undermining, destroy- 
ing and Imrrying away tlie houses, the roads, tlie richest crops, 
and the finest trees loaded with fruit. Instead of lieiiig encum- 
bered with these syioils, the moving cliaos received from them 
new force ; and when it entered the narrow valley from St Bran- 
4||Rer to Martigny, it continued its work of destruction till its 
fury became weakened liy cxpafiding itself over tlie givat plain 
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formed by the valley of the Rhone. After ravaging tc Bourg 
and the village of Martigny, it fell with comparative tranquil- 
lity into the Rhone, leaving 1)ehind it, on tlie plains of Mai'tigny, 
the w reck of houses and of fuf nit lire, thousands of trees torn 
up by the r(x>tSj and the bodies ot‘ men and c)f animals whom 
it liad swe})t away. 

As the flood took half im hf/ir in passing every point wViidi 
it reacluid, it follow^s tliat it, ’iiniished 300,000 cubic feet of wa- 
ffjT* every second, — an efj/ux whi( h is five times greater than that 
of the Rhine below Basie. 

According to M. Escher de la Idnth, the velocity of the tor- 
rent, at diflerent j)arts of its course, was as follows. 



No. of minutes 

Velocity 


in which it de- 

in feet 

Distance in feet. 

scribed this dis- 

p* se- 


tance. 

cond. 

Eroni the glacier to F.c Eliable, 70,t)()0 

35 

33 

i^’rom Ia‘ (htdiie to Martigiiy, (10,000 

55 

IS 

Eroni Martign\ to St IMaiiricc, 30,000 

70 

11’. 

Eroni Si ^Maurice lo the Lake 

^0 

6 


of (h‘ne\a 


Ih'scnplion ofihe and the 

A, the J.iike of iVluuvoibhi. 

It, the Cone oi liai' of* snow and iec. 

C, the Jiridge of Man\oiiiin- 
T), tiic Cilut’ier of (ietro/. 

K, the (Jlaeicr of Mont Durniit 
F, the (ihu ier of T/ermonlune. 

C, Mont I'leurciir. 

11, Mont Gelro/. 

I, Moot Main ojbin. 

Jv, Mont Corhassii. • 

1^, Valley of Tozeinbic. 


Pcrsjicethr, Vt’eres on Plate IV, 

1 Mont Pieureur- 
'il. Glacier of Getro/. 

3. The Cone of snow. 

4. Mtmt Gclvoz. 

5. Valley of Tozcmbic. 

G- Mont Tzermontanc. 

7. tllttcier of Mont Durant. 

*8. MontGele. 

9. Pas-sage of the ("ol dc la le- 
netre. 

10. Rocks of Mauvoisin. 


Art. XXXV . — Proceedings the Rmjal Society of Kdln^ 

hur^h. 

Nov. 9. 1818. — Al I.kttkr w^as read from Dr Alexander Ken- 
nedy to Janies Russt'l, Esq. giving an account of the ck- 
trac'tion of a w'onn from tJic JUjueous humour of‘ n horse'’s eye, 
whkh was performed at Madias by Dr William Scott. Dr 
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Kennedy presented this worm to the Society. It was found 
by Captain Thomas Brown to l^e a new species of the ascaris, 
to which he gave the name of Ascaris pellucidus. In a letter, 
dated Madras 7th July 1818, which Dr Kennedy has subse- 
quently received from Dr Moore, w'lio was present at the op6;- 
ration, and with which he has kindly favoured us, is the follow- 
ing paragraph : “ I received th^^^orrn, '^^'ith the aqueous hu- 
mour of the eye, in a cup, and it cl^tinued to move with great 
vivacity for some time, until I added % little water, when it in- 
stantly fell dead to the bottom of the Ap.” ^ 

Nov. 93. — A pajier by Dr Brewster was read on the Action 
of Crystallized surfaces upon light. This paper was divided in- 
to two sections : 

Sect. 1. — On the oflecls produced uptm transmitted light by a 
change in the mechanical condition of the surfaces ol’ crystals. 
In this section a method was pointed out and exjdained, by 
which either of the images of douhly refracting crystals, could 
be rendered nebulous or extinguished at pleasure. 

Sect. II. — On the influence of the ])olarising force of doubly 
refracting crystals upon the polarising force which accom- 
panies partial reflecti^m. 

Under this section, the author treated 
1. Of the cliangc produced upon the polarising angle by the 
interior forces of doubly refracting crystals, 

9. On the change produced upon the direction of the jjolfi- 
risalion of the reflected ray by these interior forces ; and 
3. On the general I'osultt' deduced from his experimerts, 
Nov. 30. — At a genicral meeting of the Sfxiety, the follow- 
ing genllenum 'were elected ofllcc-bear.Ts for 1819: 

Sir James ilall, Baioiict, President. 

Honourable Lord Cray, 1 
, , . > Vice Presidents, 

Lord Llenlcc, I 

« 

Professor IMayfair, Secretary. James Boiiar, Esq. Treasurer, 

Thomas Allan, Esq, Keeper of the Museum and Library. 

CUYsrC \L CLASS. 

lir (L S. Mackcnziic, liar*. President. Dr Thomas Charles Hope, Secretary. 

Counsellors i’lom the Phyidcal Class. 

Colonel Imrie. ^ir James Jardinc. 

Profesrnr Janru ,>rn. Honourable Captain NaYiicr, 

Dr Iliviv-tM. Hi A. Diinean 
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literary C'LASS. ' 

Henry Mackenzie, Esq. President. Thomas Thomson, Esq. Secretary. 

Counsellors from the Literary Cla^s. 

Professor Dunbar. Reverend Dr Jamieson. 

Reverend Mr Alison. Reverend John Thomson. ' 

Lord Heston. Reverend Dr Brunton. 

Dec. i3. — Professor Pla^j^fair read a paper on tlui Slide of 
Al])nacli. This slide was/erected by M. llupp, in 1812, for 
the purpose of briri«inp;,dowTi to the Lake of Lucerne the fine 
])ine trees which gro^/ upon IMoiint Pilatus. The wfx.>d was pur- 
chased l)y a (‘orujianyior L. 3000, and L. 9000 were expended in 
forming tlie .Jide. Tlie length of the slide is about 44,(K)0 Eng- 
lisli feet, or about eight miles and two furlongs, and the differ- 
ence of level of its two extremities is about 2600 feet. It is a 
wooden trough, about five feet broad and four deep, tlie bot- 
tom of \\hich consists of throe trees, the middle one being a 
little hollowed, and small rills of* water are conducted into it, 
for tlie purj)ose of diminishing the friction. The declivity, at 
its commencement, is aliout 22]°, and Mr Playfair calculated, 
that a heavy body, not retarded by fiiction, would describe the 
whole length of the trough in GO"'. The large pines, with their 
branches and boughs cut off, are placed in the slide, and de- 
scending by their own gravity, tliey acquire such an imix^tiis 
by their (h'seent through the first ])arl of the slide, that they 
perform their journey of eight miles and a (juarter in the short 
.space of minutes., and, under favourable circumstances, that 
is, in wet weallier, in three minutes. Only one tree descends 
at a time, but by means of signals ])Iaced along ilie slide, 
another tree is lauiiclied fis scxin as its j)redecessor has jjlunged 
into the lake. Somelimes the moving trees spnng or lx)lt out of 
tlie trougli, and when tliis happens, they have been known to 
cut through trees iu the ueii*:hboffrliood as if it had been done 
by an axe. When the trees reach the lake they arc formed into 
rafts, and floated down the Jileu.ss into the ilhine. The very 
singular jilienomeiia described in Mr Piayfiur'’s paper, arise from 
the diminution of fricTion, in consequence of an increase of ve- 
locity, and may l)i‘ regarded as an ex]XTimentaJ confirmation,' 
on a large scale, t)f the ingenious views of Coulomb, who ba<l^ 
tlie merit of discovering ibis remarkable property of fxiction, ' 
Dec. 17. — Mr Eraser Tytler ccimmuiucatcd to the Society 

VOL, J. KO. I. JL’XE IvSlO, 
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extracts from the Journal of Mr James Balllic Fraser, giving 
an account of his Journey to the Sources of tlic Jumna and the 
Ganges. At p. 127. of our present number, will be found an 
interesting notice of this journey. 

Jan. 4. 1819.— A paper by Dr Brewster was read, “ On the 
i ction of uncrystallized surfatCo upon light.**’ This paper con- 
tained an account of two new class‘»^ of colours, formed by re- 
i eciion, and hitherto unnotic'cd. Oh^f these classes was ca- 
pable of explanation by principles alrcacT| ^^.nown ; but the other 
had its origin in a new pnipcrty of light, w^hich promises to be 
of great utility in its practical applications. The author point- 
ed out its application to a new instrument for distinguishing 
precious stones, for discriminating mineral liodies, and for de- 
tecting adulteration in oils and other fluids. The instrument 
itself, cxjnslructcd by Messrs F, & G. Dollond, was exhibited 
to the S(xiety. 

Jan. 18.— A j'aper by Dr Ferguson was read, ‘‘ On the 
** poisonous fishes of the Carribbee Islands.” 

The author endeavoured to prove, that in all the larger fishes 
of prey, the poi.sonous quality was a rare and accidental occur- 
rence, and that it vras found to he present only at certain sea- 
sons of the year, in one or two of the smaller species of fish, 
more particularly in the yellow'^-billed sprat, (the sardine dore 
of the French, and Clupca thryssa oJ‘ naturalists ;) from wljcnce 
he inferred, that the larger voracious fishes, such as the bara- 
costa, (Perea major of naturalists,) &c. became poi.sonous only 
at the times they had recently betni jircying upon the smaller 
poisonous prey. The notion of these being made jioisonous, 
from being found in aipper banks, or their eating tlie slinging 
blubliers, (the Medusae and Holoihurwc,') was refuted. In re- 
gard to tests, it w'as shewn, that none could be depemled upon : 
ThAt nothing whatever could be discovered from inspection of 
tlift fish ; that tlie boasted test of boiling a pie<‘c of silver 
with the suspected fish proved nothing, whatever might be its 
actj^al quality ; that so far from there being any marks of dis- 
in the viscera, or other parts of poisonous fishes, they 
generally found to lx; in the best season, and of the highest 
' qualify, in all respects. 

The poison of the yellow-billed sprat, was supposed to be 
inherent in the animal at certain seasons of the year, and not 
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occasioned by its being fed upon any undiscovered local marine 
poison, from the circumstance of the otlicr smaller fishes of thei 
same genus, that were linind in the same places, never partak- 
ing of the same j^oisonous iiafurc ; and from llie poison of the 
fish being more ])olent and deadly than any known, or even 
SLipposable article of hnid could be likely to comrnuiiicale. 

With ros})ect to remedies ftiid antidotes, the efficacy of sugar 
tvas alone established as^ Jeserving of credit. Wines, spirits^ 
'~'and the condiments iised at ^nble, were believed to have ob- 
tained occasional credit only from their l)cing used in such slight 
cases of the poison, as wouhi most likely have passed away 
without any remedy. As a precaution in all cases of suspil 
cious fi^ih of the larger species, the cleaning them out as soon 
as cauglu, was recommended as a useful and proper one, to 
])re\ent ll)e carcase being farther tainted by the lodgement of 
any poisonous matter, (.-.uch as that of the yellow-billed sprat,) 
recently swallowed ; thougli it was sliewn at the same time, that 
the doing so, and even salting llie fish afterwards, could not, in 
any instance, do away with tlie poisono\:s imjiregnalion so com- 
municated to these voracious creiilurc.s, whose powers of 4ssi- 
milalion, from tlu* shortness of llie intestines, and great size of 
the liver, must be supposed to be infiniti*ly quicker than what 
lakes place amongst terrestrial animals. It was useful also in 
a more humble way, by 1‘urnisliing the material of the only cri- 
terion Ihlberto discovered for detecling the poison, which was 
shew n to be that of giving a portion of the liver or offal, to some 
inferior animal, such a cat, a duck, or a pig, and ascertaining 
its effects iijioii them, before mating use of the fish. 

Fch. 1. — A ])apcr, bv the lleverenil Mr Brewster of Paisley, 
was read, entitled, “ l)cscriplion of a fossil tree found in a 
qiinrry at Nitislhll, the jiroperty tif Colonel Dunlop of Housc- 
hill.’’*’ Sjjccimcns of the tree w ere exhibited to the Stxricty, 

At the same meeting, Mr Adic communicated to the Socie- 
ty an account ol‘ his new hygrometer. See p. 38. of this Num- 
ber, where it is described. 

Ai Uie same meeting, a paper by Dr Brewster was read, 

** On a :^cw optical and mineralogical structure, exhibited in ^ 
certain ^^pycimens ot‘ Ap'^pbyllitc and other minerals.” This pa- 
per forms tlic first ariicle of the vi cscnt Number. 

; [To be conthmed, ] # 
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Prccttdmgs the Wernerian Society. 


Abt. XXXVI . — Proceedingif of the Wernerian Natural 
tory Society. 


Kov. 21. 181S. — A iioFF.ssoR Ja^ifson read a conimuiiica^ 
tion from Dr Adam, on tlie geognosy ol* the country around the 
CajB? of Good Hope. This interesting account was accompa- 
nied Aviih a neatly executes! jilan, reprc.scnting the structure of 
this part of Africa. Tlie rockwS are wdiere distinctly dis-^ 

posed in strata and beds. The princi})af sj)ecies t>i' rocks are 
granite, grey-wacke, grey-wacke slate, clay-slate, and reil sand- 
stone. The grcy-^'acke, grey-Avacke slate, clay -slate, and sand- 
stone, are distinctly stratified, and the granite is disyiosed in the 
form of beds and veins in the three first mentioned rocks. 
The sandstone rests on the stratified rocks, and a]>y)ears to jiass 
into them ; thus rendering it jirobalile that tlie wliolc are incm^ 
hers of the same formation. The observations of Dr Adam 
were unfavourahle to the inlevences in regard to the fbnnatiou 
of tJu'si* rocks 1)3' Captain Hall, Professor JMayiair, and C’lark 
Abel, Esq- 'JMiis paper will ajipear in our next niimher. 

Dec. 5. — 'I"he (Idlowing gentlemen wore elected ( )fIice-Pearei s 

Robert .laineson, Esq.^Piof. Nat. Hist, Edin. I’lesident. 

Ilijjbt Hunourabic l.ord Gray, q 
John Ciimiibell, E.sq. 

Sir Patrick AValker, Knight, 

Thoinas Mackenzie, Kaq. M. P. 


5> Vice-Presidents- 


S 


P. Keill, E'-q. Secretary. V.’in. Klli-s, liMj. Treasurer. 


James Wilson, Esq Librarian. P, Syrne, Esq. Painter. 


Dr AViight. 

Dr Y ule. 

T). Bndges, 

Dr Ritthic. 


Couscii-. 

D. Ealconar, E.sq, 
ir. Sivright, Esq. 

Dr James Gregory. 

^ Thomas lirown. Esq. 


'^pec. 19. — Captain Score sby read a ]}aj)er on the size of iJte 
Greenland whale, whicli is insert t^d in this Nuniber, p. 83. 

Jan. 9. 1819. — Professor Janieson read tlie first part of 
a ^J^esfcrviption ol’ tlie geognostical structure of the Grampian 
After detailing the general geographical features 
jf)f this great range of’ alyiine land, l^rofessor Jameson describ- 
ed the N. E. extremity of the range, which may be considered 
as extending from Stonehaven to Aberdeiqi. 'Phe rocks around 
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Stonehaven, he describetl as belonging to the secondaay class, 
and as consisting of red sandstone, witli vast beds of amglo- 
merate and trap-rock, and t^naller beds of limestone and clay- 
ironstone. Tliese, as we advance towards Aberdeen, are suc- 
ceeded by strata of clay-slate, grey-wacke, iiiicti^slate, and 
gneiss. In these strata, buj^particidarly in the gneiss and mica- 
slate, are numerous veins, beds, and imbedded inassc's of gra- 
nite, also of ])orpl)yryj leJspar, hornblende-rock, &c. 

Jan. 23. — Dr Hibbcrt read the hrst part of a geognostical 
description of the Shetland li-aiids, an abstract of wliich will 
be given in our next NumlKT. 

Pel). G. — At this meeting Professor Jameson continued 
the reading of his geognostical description of tlie Grampians. 
He gave an account of that ]K)rtioii of the Grampians which 
extends from Fettercairn across the Cairn-o-mount to tlic river 
Dee, and continued the section across the mountains by Tonicn- 
toul to llie S[)ey. The strata aroimtl FcItercaiiTi are ol' red 
sandstone; at the bottom ol' the Cairn-o-mount these are suc- 
ce(‘dt'd by ciay-slatc, coiUaijiing beds of limestone ; as we anrend 
the inoiml, mica-slate and gneiss take the place of the clay- 
slatc, and these in their turn ai'e* succeeded by granite. The 
granite continues nearly to the inn of Cuttieshillock, on 
the north sitle of the range. Near Cuttieshillock inn, the 
grH‘i>s again a])pcars, and continues onward to tJie Dee ; in its 
course, including beds oi‘ limestone, bornbicndc-rock, and other 
members of th(‘ priinitAe serie.s. From Charlesloun on the 
Dee, across the uiounlains to 'jHanenloiil, tlie strata are gneiss, 
with Aast beds oi’ granite, also inictuslate, clay-slate, and ([uart/- 
lock, with he<ls and \eirts, and imbcddi’d masses of granite, lime- 
stone, and of varitais j)rimitivc tr^]>-r<x.ks. 'I'he l*rofessor de- 
scribed a ])articular formation of red sandstone near Tomciitoul, 
and coiK'luded by tracing the varica.is primitive rocks, in thi> part 
of Scotland, down to tin? banks of the Sjxy. 

At the same meeting, the Secretary read a communication 
from Mr Sivright, respc'cting the frecjiu'nt occurrence of glo- 
bules of air and water in topaz, rcx;k-crystal, bcavy-spar, and 
ptlier minerals. 


I To be coniimccd.] 
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XviT. XXXVII.— SCIENTIFIC INTELLIGENCE. 

I. NATURAL PHILOSOPHY. 


ASTRONOMY. 

1 . La Place's Results respecting^the Form and Structure of the 
Earth, — La Place? lias ^iven the Yol lowing very interesting re- 
sults, as clcduced fVoni analysis, and fn^n the experiments made 
with tlie pendulum in hoili hemisplicrcs. ' 

1. That llie density of the strata of the terrestrial spheroid 
increases from tlu? surface to tl e centre. — 2. That the strata are 
very nearly regularly disjiosed around the centre of gravity of 
the earth. — 3. That the surface of this spheroid, of which the 
sea covers a part, has a figure a little difieront (rom what it would 
.assume in virtue of the laws of ecjuillhrium, if it l)ecame fluid. — 
4. That the depth of the sea is a small fraction of‘ the diflerence 
of the two axes of the earth. — 5. That the irregularities of the 
earth, and the causes which disturb its surface, have \’cry little 
depth. — 0. That the whole earth has bte'i originally fluid. 

“ These results (^ays La Place) of analysis and experiment, 
'Ought, in my opinion, to he,, placed among the small number ol' 
trutlis which Geology presen ts."” 


2. On the Lthratkm of the Moon. — ^Our astronomical readers are 
atvarc, that the moon turns round her own axis in tlie same time 
that slie perfonns her ii ean rcvolutit)n round the earth ; that 
the inclination of the lunar equator to the elliptic is constant; 
and that its -descending node Coincides witli the mean ascending 
node of the mooifs orbit. La Place has shcwni, that llicse rc- 
4Eftilts are not aflcctcd by the secular ("q nations of the moon’s 
mean motion, nor by the seguiar displacements of iIjc cclij’tic. 
M. Poisson has shown, that they are likewise not modified 1 y 
the eecular equation which affects the mean motion of Ute 
moon’s node, but that they correspond to the mean velocity of 
and a mean state of the lunar equator. The theory 
UpEai^ that tliis velocity, as veil as tlie inclination of tlie 
Mpiafjor, and the distance of its jiode from lliat of her orbit, arc 
'Subject to periodical inequalities. La Grange has expressed liy 
formulas the principal mequalities of the velocity of rotation ; 
l^and M. Poisson has very recently determined the inequalities of 
the inclination and of the n^de. The formulae to which be 
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has teen conducted are given in the Contwi^sa^ics dftf TVwijj 
for 18521, p. 219. which has lately appeared; but the details uf 
the calculus by which he obtained them, will, we suppose, be 
published in the Memoirs of the Institute. 

3. Repeatknff Circle , — In the observations made last year by 
the French and English astrdnomers, at Dunkirk, the former dis- 
covered a constant error of about two seconds in the deter- 
mination of the latitude by the repeating circle, and found that it 
differed in kind, according as llie stars observed were on the 
north or south side of the zenith. TJie true latitude was obtain- 
^d by taking a mean between the two results, as was ascertain*' 
ed by its agreeing exactly with the latitude found by the Eng- 
lish astronomers, who used their iucomparable instrument, the 
zenith sector made by Ramsden. 

4. First Comet o/* 1818. — This comet, which was discovered 1^ 
M. Pons at Marseilles, on the 26th December 1817, was not seen 
at Paris lill the2!Jth March 1818. From the observations made 
in these two pUices, M. Nicollet has computed the following- pa- 
rabolic elements of its orbit ; 

Passage of the pei ihelion,mcan liuu^at Paris, 1818, 1'eb. 26. Ch O' 


Perihelion distance, - 1.19878 

Inclination of its orbit, - - 4T 2T 

Longitude of ascending node, - 70 21 10 

Longitude of perihelion upon the orbit, 18.2 56 52 

Heliocentric motion, - - Direct. 


This comet is a very remarkatle one, from the singular incli- 
nation of its orbit, which is greater tfiato that of any other that 
has been observed, being only 12' 33'' from being perpendiculaf 
to the ecliptic. • 

5. Second Comet io^l818,— -M. Pons of Marseilles, one of the 
most active of oiir iiaxlern astrontjmical observers, discovered 
another new comet, in the constellation Pegasus, on the 26tb 
’Noveml)er 1818. Tlx; following are the results which he obtained- 

a. A wen. South Bechiu 

Nov. SO. 17J»3r meantiase 179° 88' 29M?' 

Dea 1. 17 57 180 89 28 47 

This comet, which my be seen through a night Ukmga^ 
hajK a di.^imet«T of from five to six minute* 
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The following elemontR of its orbit liavc been computed by 
M. Nicollet : 

Passage of the perihelion, 24tl\ Jan. y Mean time reckoned 
1819, 8' - I from Noon. 

Perihelion distance, - - 0.85259<^ 

Longitude ijf asc*ending node, - 829^ 4' 36'' 

Longitude of perihelion upon tlic orbit, 144 15 

Inclination of the orbit, - - 14 47 42 

Heliocentric motion, - - Direct, 

This cornet has been supposed to be the same as that of 
1805, and M. Enkc of Seeberg has cojnputcd the following 
elements for an elliptical orbit : 

Passage of the perihelion, January 27. 1819, 3*' 13' 

Longitude of the perihelion, ~ - 156" 14' 8' 

Longitude of ascending node, - - 334 18 S 

Perihelion distance, - . • . _ 9 52579 

Half of the greater axis, - . 2.313 

TJic larger axis of this ellipse is a little smaller than tlial of 
the orbit of Vesta, and corresponds to a revolution ot* alK)iit S\ 
years. See Ann. ih Chim. ct Pfnjfi. Peb. 1819. 

6. Third Ccmict r^l818. — On ilie 29lh November 1818, M. 
Pons disc4)vered a third comet The following are the parabo- 
lic elements of its orbit : 

Passage of the perihebtm, 5t]i December 1818, at noon, at l*ar» . 
Perihelion distance, - - - _ 0.85()l-3 

Longitude of ascending node, ^ - - - 89' 55' 14' 

Longitude of perihelion upon the orbit, - 101 46 58 

Inclination of the orbit, - - - 63 10 30 

Hclioccutric motion, - - . - JlclroaTade. 

7. Captain Ka!cr\K Vcrificatum of the Latitude of Arhiinj 
IIUL — Snell have attended to the progress and results ol the 
trigonometrical survey of Britain, know tliat the figure of the 
cllijitic meridian, as deduced from tlie observations made in this 
country, difiers from that found by observations made on the 
Continent, and in otiier parts of the v/orld. This anomaly has 
givch rise to various conjtxitures as to its cause. It has been 
-upposed that there may Jiavc been s^ime inaccuracy in tlic de-. 
jerminalion of the latitude of the station at Arbury Hill near 

in \ortbamptoTisbirc ; and accordingly mathematician < 
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have thought it desirable, that the obhurvation should be rei)caU 
ed. This has been done lately by C)a])tain Kaler. He deter- 
mined the latitude of the station witli an excellent rc])eating 
circle, and found it to be almost exactly tlie same as had been 
determined by that excellent astrononier Colonel Mudge, vlio 
has so ably conducted the sur\'^^^y. From this it seems to fol- 
low, that the cause of the apparent irregularity in the eur\ a- 
turc of the terrestrial meridian, must l)e sought for elsewhere 
tlian in the astronomical obsenations. 

8. Sir Williavi IlersclicTs Pcs. arches irspecthiff the Distance 
of the Fired Stars . — In a paper publislied in tlie Phil. Trans. 
1818, Fart II, this celebraUd astronomer endeavours, by 
Coin})ii tat ions founded on the known })ower of his telescope, 
and the })rol)able assum))tion of somecertmn average magnitude 
oi‘ the fixed stars, to arrive at definite conelusions or) tlie great 
problem ol’ the arrangement of‘ celestial objects in space, 
(framing that, one witli anotlier, the faintest star’s ajT tire far- 
tlicst distant, their light tlien becomes, in some rough wa\\ a 
measure ot‘ their distance, which may be compareil by a serii's 
of ecpialisations between large and small stars, made with simi- 
lar telescopes, but of diffei*ent apertures. Jle thus concluder,, 
that a single star of the first magnitude would be just lost to 
the naked eye if removed to 12 times its distance, and to thr 
mosl powerful ti‘lesco])e hitherto constructed, if to 2^100 times, 
Yet saich au instrument siill continues to sltew' stars in llic Mil- 
ky Way, at tlie utmost limits of their visihilitv. This w^aider- 
ful sidereal stratum is llievefoiv^fatliondess alike hy our eve - 
and by our tclescojres. 

but though the light df single stars maj’ no longer affect our 
organs, tlie united lustre t)f sidereak systems may reaeli us ironi 
a still greater profundity in space. IVhcn tlie stars o(‘ cJii'-tti.- 
can yet be seen in telescopes, tjicir distances may be estimated 
by the a|xn'ture wdiich just resolves them, and in this way we 
have tljc distances of ^7 clusters acluallv csiiniati'd in tliis pa- 
per. These, in turn, liecome connecting links with such 
^uous objects as our leiesco])es will not resolve. It is first pro- 
ved by many observations, that resob able clusters seen w ith in- 
ferior telescopes, actually put (in ap])earanci^s, and tlio 

similarity^ of nature once established, wc may coiujiare their dis- 
tances with those of the former kind, bv tlie ''amy prineipU"^ 
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those with the nearest fixed star. The utmost limits of human 
vision seem attained when such objects arc lost to the sight ; and 
this we are led to suppose nmsj take place about the 35G00th 
order of distances. 

9 Ashe^'ilus Fibres recommended Jbr Micromiters.— pTo^esmr 
Wallacic, of the Royal Military College, has very ingeniously 
suggested tJie application of the capillary crystals of asbestus to 
the purposes f)f micrometrical fibres. Upon mentioning this to 
that celebrated artist Mr Troughton, and putting into his hands 
a small quantity of amianthus, of a pearly whiteness, Mr Trough- 
ton applied a filament, about diameter, to 

the eye-piece of a telescope. I'he line was beautifully even, 
and considerably opaque. As the crystals seem divisible beyond 
the limit of the senses of seeing and feeling, it is easy to obuiin 
fibres of any degree of tenuity. 

10. Experiment shciolng' that gravity acts equally upon light 
and heaxy bodies. — M. Benedict Prevost has devised the following 
simple experiment for shewing that the retardation in the fall of 
light bodies is owing solely to the resistance of the air. Place a 
piece of thin paper oii t^ic bottom of a small box, of such a 
weight, that in falling the bottom will always keep lowermost, 
and having Itt fall the box and the paper from the height of 
two or three yards above a cusliion, they wnll both reach it at 
the same time ; while a piece of pajK?r of the same size let fall at 
the same time, will flutter slowly and obliquely to the ground. 
The experiment will succeed if the paper is placed on a crown 
or half-crown piece, witliout using a box. 

OPTICS. 

11. Singular Optical Illusion seen in BqffiriLS Bay . — Among 
the remarkable illusions which arise fronilocal variations in the den- 
sity, and consequently in the refractive power of the atmosphere, 
we are not acquainted with any more interesting than one which 
was more than once observed by the officers on the expedition 
to Baffin’’s Bay. Upon looking at the summits of distant moun- 
tains, they were surprised to observe a huge opening in them, 

if they had been perforated.^ or an arch throxsm from one to erieo- 
ther^ This effect arose from the apparent junction of the tops 
of the mountains, produced by a variation of density in some 
of thi atrnnsph^^ rc between ^ tmd the tops of 
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the mountains, but which did not exist at a lower level, so as to 
affect the i^iferior parts of tlie mountains. 

IS. Dr Watfs Theory of* ilw llainhow — We have no 
doubt that our readers will partake in tlie surprise which 
we ourselves expei’ienced, at seeing it gravely maintained 
that the Raivhow is not prcfluarl from rain. The learned 
Dr Watt of Glasgow has maintained this Iiypolhesis in llie 
Arn'ils of Philosophy for February 1819, p. 131 , and has gtme 
so far as to say that .he considers his “ h 3 /potheKjs as in a 
great measure established.'" lie supposes that the rainbow is 
nothing more than a spectrum produced by the refraction of 
the edge of a cloud, and that the rainlxjw must always dis- 
ap])ear wlien the sun emerges from behind this magical prism. 

The following are a few out of many reasons why such a 
mode of formation is absolutely impossible : 

1. A cloud with two periext surfaces, capable of producing 
such a distinct spectrum, is a thing quite inconceivahJe. 

2. In order that the sj)e<i^ferum may be always concave down- 
ward.s, like the rainbow, the cloud must always take care atid 
place its refracting angle mathematically in one position. 

3. In order that the how may appear Ixfth on the right and 
lefl oi’ the observer, as it does in nature, the prismatic clcmd 
must have the common section of its two refracting planes, of a 
circular form. 

We cannot allow ourselves to offer any defence of a theory so 
palpably true as tlie ordinary theory of the rainbow. If any 
doubt were attached to it, it must have been conipietely removed 
by the discovery made by^Dr Brewster, ( T) eatisc on Phlloso^jhi-’ 
cal Instricinenis^ p. 350), that the light of the rainbow is actual- 
ly polarised light, in consecjuence of Its having suffered ivflection 
nearly at the polarising angle from the posU-rior surface of the 
drops of water Such a change* upon the light could mA po.'si- 
lily have been effected by passing tlirougb any prism whatever. 
This indeed is an cjupcrimcnlum cruris^ wliich demonstrates 
Newton’s theory to be correct, and Dr Watt’s erroneous. 

ACOUSTICS. • 

13. Vdocify (f‘ Scnmd.-^A scries of experiments on the vcloci^ 
ty of sound has lately been performed at San Jago in Chili, by 
M. D. Josef de Epinosa, and D, Felipe Bauza, who obtained 
the following results : 
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Distance in 
toises. 

Time in which 
Sound moved 
thtnugh it. 

Velocity of Sound 
per second. 
Toisos. Metres. 

Darom. 

Therm. 

centig. 

43,365 

38"0 

190,2 or 270.7 ] 

Metre. 

- 0.697 

21*3 

50,316 

29,558 

43.3 

26.0 

193.6 

189.5 

377.3 

369.3 

25.0 

25.0 

13,841 

12.2 

189:1 

368.6 


22.5 


The mean of these results is 190.6 toises or 371 .5 metres, or 
1219 English feel, at a temperature of 23°.5 ; or if we take the 
two first observations, which were iiia<h^ at the greatest distan- 
ces, we shall have 191.9 toises or 374 metres, or 1227 English 
feet, at the tmnperalure of 23"^ of the centigrade thermometer. 

14. Poissons Researches on Wind Instruments . — A very able 
and interesting memoir on the thci>ry of wdrul instruimaits, by 
that eminent mathematician M. Poisson, was read at the Institute 
on the 8th Pebruary 1819. An abstract of it is published in 
die Ann. de Chhn. ef de Ph^s. for Feb. 1819. 

n Y D ROD YN.^M 1 C.S . 

15. Compresskm of Water . — The compressibility of water, 

which was long ag6 eslaldished by Mr Canton, and also by M. 
Zimmerman, has het'n recently examined l)y Professor Q{lrsted. 
Ho has found, contrary to the o])inion of Zimmerman, that the 
com}>ression of w^atei’ is pro}x>rtional to the compressing forces, 
a> Canton had affirmed on the evidence of a few t x})eriments ; 
and that the actual compression is always three times greater 
than tliat Avhieh w^as found by Canton. In eonfiri nation of his 
own results, M. (Ersted has sliewii tliat the velocity of sound 
m water, a»s given by M. I.a Place, may be caknilaled from them. 
At 14' of lleauimir, he considers the compression of water as 
ecjual to about the ().U0013,*or the thirteen hundred thousandth 
part of its bulk. ;v. 

16. New 7’etaininff SyphonX^A new^ syphon which lias the'^ 
great advantage of nitaining its charge, has been suggested, and 
used, by Mr Hunter of Thurston. It is shewn in Plate II. Pig. 
3. w'liczv A, B, are two small cups fixed io the ends of the un- 
equal branches, by two arms C C. When it is charged in the 
usual way, and has been in use, it will stand vertically upon 

t he ^ boxes A, 15, a base, so llmt wlien it is lifted by the ring 
1), it may be ijcjilaccd, and will act as formerly. Tlu) same 
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effect may be produced, by turning up the ends of the branches, 
and fixing to them a plate or piece of metal, upon Mhich tliey 
iilay stand. 

ELECTRICITY. 

17. Pyro-Electricity the Tjjurmalinc . — The electricity of 
this mineral may he shewn in ?i very satisfactory and beautiful 
manner, by means of a thin slice taken fmni any part of tlie prism. 
Ih order to perf'orm the exjieriint nt to most advantage, the slice 
should have its surfaces ^x?rpendiciilar to the axis of the prism. 
It must then be placed upon a piece of well polished glass, and 
tlie glass heated to a considerable degree. At the proper lein- 
]X‘rature, which is about that of boiling wnter, the slice will ad- 
here to the glass so firmly, that even wlien the glass is above 
tJie tourmaline, the latter will adlierc to it for six or eiglil hours. 
13y this means slices oi’ a very considerable breadtli and thick- 
ness develope as much electricity as is capable ol* sii})j)oi’ting 
their own >veight. The tourmaline adheres also to alJ metallic 
bodies, to wax, and all minerals that Jno e f)een tried. 

Mr Sivright has fitted up a tourmaline, so as to bring the ac^ 
lion of its two jioles very near to one another. It resembles 
the letter II, with an opening in its curved jiJlrt. The straight 
])iirt re}iresents the ttiurmalinc, and the two curved parts 
are j/ieces of sil\'cr-wire rising out of two silver caps, one oi‘ 
wliicli embraces each pole of the tourmalint'. When a pith 
ball is suspended at the opening between the cxtixjmities of the 
wires, it will vibrate in a very beautiful manner, in virtue oi' 
their o})p()site actions. A^lphuis fitted up the tourmaline in a si- 
milar, l)ut less elegant manner, than the jirecccJing. Sir Hum- 
phry Davy has stated, ( ElcnictiU of Chemical Philosophy^ vol. i. 
p. 130), that wlien the stone is of considerable size, Hashes 
of light may be seen alting its surface.’'* We shall be obliged 
to any of our readers, w ho have*large enougli tourmalines, if 
they will attempt to verify this observation. 

18. Pyro-Electricity of Nadehtcin . — When the Abbe Haliy 
discovered the developement of electricity in the Mesotype by 
means of heat, the two substances called Apophyllite ami 
Nadel stein, wx^re (ioinprehended under the name of IVIesotype, 
the former being the Mesotype cpoivtlc^ and the latter the Meso- 
type aciculaire of that mineralogist. Haiiy does not appear to 
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have found pyro-electricity in either of these minerals, but only 
in the mesotype pyramicJale. The mesotypc ejmint^ or apo- 
phyllitc indeed, exhibit.^ no electricity whatever by heat, as we 
have ascertained, with very largv? crystals, the largest we believe 
that have yet been obtained with perfect summits ; but we have 
found that there is pyro-electricity in the nadchtiin or meso- 
type aciculaire, the ])yraniidal srjnimit having vitreous, and the 
root of the crystal resinous electricity Dr Trewster has as- 
certained that Nadihtem is quite a different substance from 
Mesotypt. . 

19. Khcir'ical Fhh. — A fish resembling the Silurus elertrifus 
was brought on board the Congo from Kmbomma, upon the river 
Zaire. According to the at counts t)!' the nallves, it comnuini- 
cated a severe shock to the hand and arm, if any } erson louthtd 
it when alive, or, as they described the effect, “ it shot through 
all the arm."” Mr M^^Kerrow describes it as three f(*et .‘^ix 
inches long ; head large, broad and compressed ; mouth ftir- 
nished with six long cirrhi, four on the under, and Iavo on the 
upper-jaw ; mandibles dentated ; tongue short and eyes small ; 
lx)dy without scales; pectoral fins near the branchial openingSy 
the ventral fins near the qnus ; dorsal fins soft, anti idaced near 
the tail ; upper parts of the lK)dy tliickly spotted black, aiul the 
under of a yellowish white; skin exceedingly thick. Nana- 
Vive of an ExpcdUiou., ^c. under Captain Tuckey', p. S59. 

MAGNETISM. 

20. Magnetic qualities of Mica, — M. Biot of the Academy of 
Sciences, has lately made stmie very iiitercsting experinienfs on 
the magnetic qualities of two kinds «f mica, one of which came 
from Siberia, and the otl^ier from Zinwald in Bohemia, mixed 
with crystals of tin. Although these two micas arc very trans- 
parentj^^t M. Vauquelin found, that the Bohemian mica con- 
tainod^’^llMlit 20 per cent, of the oxide of iron. Before he analy- 
st^’- the Siberian mica, M. Biot examined their infignetic pro- 
perties by the ingenious method of Coulomb, of making a rec- 
tangular plate of‘ each oscillate lx?tween the opposite poles 
of two strong magnets. These plates were suspended by a deli- 

■ III ih'.* Memoirs of the Iiislitule, tom. i. p. 55., Haiiy assures iia that the 
pyramichi! Miminit of nK’sotype possesses rchitnius chctricily ; and in hU TroXti dc 
vol. iii, pu he says it ctccfcricity. 
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cate fibre of silk, wliosc torsion was insensible. The ,mica from 
Ziiiwald oscillated twelve limes in 55", and the Siberian mica 
only seven times in tlie same period. Hence, the magnetic 
forces were as (12)* to (7)*, or nearly as 6.8 to S:0. If we siup- 
pose, therefore, that the quantities of iron which lliey respec- 
tively contain are proportional to these i’orces, the Siberian 
mica must contain 6.8 per cent. «i‘ the oxide of iron, and the 
Bohemian mica ermtained 20 per cent. It is very remarkable 
that thi.s result ficcords exactly v iih M. Vauquelin’s analysis, 
which was sent to M. Bi^>f after his own experiments were 
finished. M. Biot does not say that he took the precaution of 
making the micas oscillate at the same temperature, as it has been 
ascertained tliat tJie inagneiic qualities of minerals that contain 
oxide of inm, and al^) ihose of‘ mica, are developed more pow^- 
erfuUy by heat. A f ull ax.count of tlie.»e interesting expcrin*ents 
will be found in the Memoirs (»f the Academy of* Sciences lor 
1816. 


21. Variation of the Needle at Stockholm arid at Trcnycm or 
Dronthclm^ in Norxcmj . — Tlie follow'ing results respecting lh(^^ 
declination of the magnetic needle at Stockholm, have been 
pu))lished in the Memoirs of the Swedijjh Academy of Sciences. 


Variation. 


181* 


longitude. 


1, Iftlh 

]May 

ir 

50' 

0" West. 
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15 

51 

40 




r. 

March 

15 

85 

51 1 

15" 85' 4' 



April 

15 

34* 

nl 

Mean. 

g obst 

rvations on thu declination 

were 

made at 

■ or way 

, in north latitude 68 

" 26' 

16", 

and east 

176.9, 

• 

15 '* 

25' 


777, 

17" 

4.0' 


1770, 

15 

30 


778. 

17 

50 


77J, 

15 

40 


779, 

18 

0 


772, 

16 

6 


780, 

18 

0 


773, 

16 

40 


781, 

18 

29 


1774, 

l6 

46 


782. 

18 

30 


775, 

I6 

58 


783, 

18 

52 • 


776, 

17 

30 







22. Diuimal Variation efthe Needit, — We are glad to observe 
that the very interesting and hitherto inexplicable jlicnomcna 
of the daily changes in the posirion of tlie naigpctic needle, are 
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likely to bo observed with accuracy, and carefully recorded. 
Our countryman Colontd Beaulby, lias the merit of having be- 
gun these observations so early as 1813; and the Board of 
l^ongitude of France have mused an excellent ap|)aratus ])y 
Fortin, to be ])lac.ed in the Royal Observatory for ibe same ])ur- 
|K)se, wlhle Marshal the Duke of Ilagusa lias plained a similar 
one at liis ehateau at 01uitillo:i siir Seine. A singular change 
was observed botJi at Baris and Chatillon on the 31 st Oetolxii- 
1818, and also at Bnshey Ileafh hy Colonel Beaiiloy, which M. 
A rago justly ascrihi's to the influence of the aurora iKirealis, 
wlheJi was observed at BishopwcarmoulJi on the same day. See 
Ann. dc Chnn. ct Phtj*<. Jan. 1819- 

iw3. Magnetic Observations made daring' flic. Arctic Ea'pcdiiinn. 
— The following table, shewing the di]) and variation ()l)ser\ed 
on the ice, out of the sliijfs attraction, contains the observa- 
tions made during tile Arctic Expedition tbiit are most to be 
depended on : 


Latitude 

Xortli. 

Longitude 

West, 

\'ariation. 

Dip. 

73® 23' 29 ' 

57® 33’ 45'' 

HO® 01' 22" 




01 

20 

57 

56* 

00 

SO 

30 16 



7,5 

32 

00* 

(i(/ 

S5 

00 

88 

13 00 



73 

31 

30 

(>3 

00 

15 

87 

49 52 



73 

39 

36 

(>4 

41 

15 

9i 

17 00 



73 

49 

39 

(i4 

45 

00 

90 

17 42 



73 

50 

30 

(»4 

42 

45 

91 

33 22 



73 

51. 

5H 

05 

39 

15 

92 

44 20 



7 a 

29 

4(i 

72 

54 

00 

103 

41 14 

85® 4.3' 15.5 

7(1* 

32 

45 

77 

IS 

00 

107 

36 16 



76 

OS 

2S 

7S 

4S 

1 5 

109 

01 42 '85 

59 1 7 

76 

41. 

00 

!- 

2f, 

00 


iS(i 

U8 37 

70 

33 

30 

77 

57 

05 

HO 

33 20 1 




II. (IIEIVIJSTKV. 

« 

2*1. Phcuar(Vs recent Ea'penmenis on O.rpgenaied Water . — At 
the mcetingof the Institute, on the 29th March 1819, M. Thcnard 
announced, that he had olitained water, which contained in 
^j^ht, da//y^its usual (pjartity of ox^^gen, that is 100 parts of 
water may Jilisorb 88.29 of oxygen. Uiis oxygenated w^ater 
possesses remarkable jiroperties. It is colourless, and has no 
{^mell in ordinary eircumstanees, but a particular odour in a va- 
cuum. Its taste is astringent. It iicts ujion the skin like a 
sinapism. Its specilic gravity is 1.1*5. When a drop of it is 
let fall ii])on a stratum of oxide of silver, jilaeed at the bottom 
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of a glass, a detonation takes jJace. The oxygen of the walor^ 
and that of the oxide arc disengaged ; a great quantity of licat 
is developed, and light is produced so sensil>ly, as to be per- 
ceived wlicre the dai'kncss is i9ot very intense. The same j>he- 
liomena take ])laeowith silver, ])latiuum, gold, osuiruu, ividiuni, 
rhodium, the peroxide of cobalt, &c. 

25. Hyposiilplnirlc And . — new acid has been recently dis- 
covered by MM. Gay Lussac and Weltlier, which ihey have 
* called Hyposidphuric Andy and an account of w hich was commu- 
nicated to the Institutc^of Frarnx*, on thi‘ 5th A})ril 1819- They 
obtained it by passing a current of sul})hurous acid gas, over a 
solution ol' p(‘roxide oi’ manganese in water ; then filtering and 
pouring into the licjuor, a certain quantity of barytes, and cau- 
^ing a current f)f carbonic acid gas to pass over it, if there is 
an excess of this ; then by pouring upon it sulphuric acid, the 
barytes is thrown down, and the new' acid is obtained, which is 
dried under the reeeiver of an air-pnmp, by sulphuric acid. 
^J'he greater numbei* of the salts whieh it forms with earthy or 
metallic bases, art* soluble, and crystallize, d'lie hyj)()su]pliates 
of barytes and lime are inalterable in air; ami llie suberic aeid 
and chlorine, do not decom|Xise the li> |X)sul[)hate of barytes, 
'rills new' aeid is composed ol* two proportrons ol* sulpluir, and 
live oi* oxygen. 

2b. Nezi-^ Add in the Viburnum Opulus. — M. Chevreul ha.^ 
discovered in tin* fruit of ill • Viburnum OpiduSy an acid hi 
ever y resj^cct similar to the Dclphiuic Andy which he Iiad pre- 
viously discovered in the fat of the dolpliin. 

27. Purpuric Add. — M. Vauijiielin, Ave understand, has been 
engaged in repeating the experiments on tlie Fui'puric Aeid, 
which Dr Front has descilbed in PhiL Trans. 1818, p. 420. 
He has announced, that lit* docs not agree with Dr Frout 
respecting the existence of tins •acid, but has not yet publisiied 
any of the details. 

28. Production trf lApdif., hy brcak'nio Claris Balls Jilted with 
Oxygm . — A very curious and important experiment has re- 
cently been made by M. lliot. It consists in breaking by mq^ins 
of a suitable apparatus, a ball of glass filled with oxygen gas, 
and placed in the receiver of an air-pum]j, in which as perfect 
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ii vacuum as possible lias been fbmiccl. The eflect of this is 
to produce a brilliant light in a dark apartment. 

29. Ihilong and Pet if s 7iew Ilrperhncnta on Heat . — At the 
sitting of the Academy of Sciences, ol‘ the 12th of April Iasi, 
these eminent dun lists jiresenled the continuation of their able re- 
searches on heat Jly means of a* very simple inst nniient of their 
own invention, they liave made numerous cxperim(;nts, and ob- 
tained several very ini[>ortant results respecting the ea]’>aeity of 
bodies for ealoric. One oiHhe most ini]K)rtant of thest* is, that from 
the propoi’tion of the atoms oi‘ wliich a boVly is composed, its cu/- 
paoity for heat may be deduced, and vice vec.^ia. It appears also 
from tlieir ex)x*rimcnts, tliat the ijuantity of heat dlsi*ngaged in 
chemical eombinalions, does not dejiend on the cajiacity ol‘ the 
body for heat ; and, therefore, that the ordinary theory must be 
rejected. 

30. vegetable Alkafi called Sfrj/cJtninc. — 'I'hisnew alkali 

was discovered by MM. Pelletier and (’avcritou in the Strip k~ 
nos ignalta^ and tlie Strijchnos fni.r vomica. Ii may be obtain- 
ed in very minute ()ua(lraiigular prisms, lermmated by jiyrainids 
It lias an intoleral>l(' bitterness. It is (leeom])Osed and ear- 
bonised at a lein|H;ralure riiiferior to that wliieli destroys tlie 
greater jiart of wgetable substances. It is composed of oxygen, 
hydrogen and carbon. It is almost irisolulilc in water, 100 
grammes of Avater, of llie temperature of 10 , dissolving only 
0.015 g. of it ; and 100 grammes oi' boiling-water dirssolviiig 0.01. 
It is a very singular iaet, that a solution of strychnine in cold 
w^atcr, though it contains only a\ eight ol' llie alkali, 

may he diluted with 100 times its \olumc of water, and yet pre- 
serve a marked degree of bitterness, "flic principal cliaracter of’ 
thisncAv alkali is, tlial it unites with acitls in foriiiing neutral salts, 
M. Magendlc found that it exerts a sptjcial stimulating action 
on the spinal marrow, and l)rings c)ii a trui' tetanus. A (juarter of 
a grain produced very decided eft’ects upon a large dog. See 
the Ann. dc Chim. ct de Plujs. Feb. 1819. 

• abstract of tlieir published experiments, the most accurate and valuable 
lhat'Tiave yet been made on the subject of Heat, will be given in a subsequent 
Number of this Journalr 
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31 . Geognoftij of the Appennincs . — Professor Tlausinann, who 
is at present engaged in gt‘ognostic£il investigations in Italy, in 
the Appt'iinines as far as Florence, found primitive strata, 
the principal }K>rtion of this ])art oi’ the range being of transition 
rocks, viz. greywaekt*, clay-slate, limestone, and various sub- 
ordinate beds. In many hills and valleys, the rocks were al- 
most identical with thC transition strata of the Hartz ; yet in a 
general view, the A})j)cnnme range of' transition rocks is distin- 
guished by two striking ])eciiliarities, viz. tlie great abundance of 
serpentine, and of dial]ag(*-rock (et)m]K)sed oi'diallagc and saiis- 
tiurite,) and the vast beds of marble, of‘ the finest kinds, in some 
of which are situated the eelehralexi marble quarries of Carrara. 

32. Mineral Of:;] cal Soviet?/ at Dir.sdcn. — A luineralogical so- 
ciety has been cslablislietl at Dresden, and one volume of Me- 
moirs has just a])peared, under the title, Aiiswahi aus den 
Schiiften der unLor Werners niilwirkiing gestifteten GcsinHs- 
chaft fur MiiUTaiogie zu Drt'sden." IVe have received a copy 
of tills work, and sliall giv e an .ieeoiu%l ot‘ it yi our next Number. 

33. JVeze Sj/.stou.s of ('?y/,stalloff?'aplti/. — The deserijitivc crys- 

tallographies of Jbiuie de lasle aud Werner, are well know'll, 
mid also the matlicniaticnl svstem of Ilaliy. Very lately, this 
most importanl subject has engaged the attention of three 
learned and distiiiguislicd mineralogists, viz. Professor Mohs, 
successor to Weriu'r in P' rev berg*; Dr Weiss, Professor of mine- 
ralogy, in llerlin, and ib'ocliaiit. Professor of in hu^ralogy in 
Paris. AVe are in iMiss^^ssion of a full account of the mctliod of' 
Molij?, and fdso ibai t>f Weiss; Proebant has explained his 

vievv.s in a w'ork we liavv* just ie(vived. Air Preilluiiipt of IVey- 
berg, who published the last vl>Mmle'^ of Hoffinaiiifs Alineralogy, 
has announced in Gilbert^ Annalen der Plivslk, that lie is enga- 
ged in framing a system of crystal iogr.-qihv, w bich is at llie same 
time pliilosopliical, chemical, aiul according to llic ])riucipU*s of' 
natural history. — In our next nuniber, we Iiope to be able tojfire- 
sent our readers with a condensed view of' these different systems. 

3i. Heron dc Mile /Amwt, Dc la Uu'hessc vtinende. — The 
valuable work of Jleron d** \blie p\»ss(', De la Iliehesse mi- 
nerale,'' in three volumes ijuarlo, wiili a magiuficciil folio vo-. 
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lame of plates, is just finislied, aiul a copy has reached us, but 
too late for any further notice at present. 

35. Lampadtus on Metnllur^ij . — Tlio extensive work on me- 
tallurgy by Lampatlius of Freyberg is iinished. It is very 
much to be regretted, that hitherto no good work on this sub- 
ject has apjH'arcd in (jlreat Britain, which may be consider- 
ed as one of the first niining couiuries in the world. We would 
recommend the compilation and arrangement of such a work for 
this country ; and are confident, that, if executed with judg- 
ment, it would be productive of very bonelicial effects in our 
different mining districts. It is also very remarkable, that we 
df) not possess any Fiigiidi work of‘ autliority on the f)rinci])lcs 
and practice of mining, allbougli on the ("ontincnl there arc 
many g<Hxl works of this description. 

3(5. Sithmarinc Volcano near Shetland . — The Iritt* Jlev. Gtorge- 
I^nv, author of the Fauna ( frcadensis, in a tour througli the 
Shetland I.sJands during the summer ol‘ llT-l (tlie MS. of which 
is in the pos.scssion of Dr lljblw'rt), collcrtcti some curious in- 
formation from the Island oi* Fetlar, v\hich appears to liave 
fixed the site oi‘a submarine volcano at no great distance fnmi 
tile British Isles. Tlie laty Andrew Bruce, J^vSCj. of [’ric*, in a 
statistical account of the island, communicated to Mr Low, 
says, ‘‘ In we had the vi.-ibh' ^^gn^^ ol“ a Mibmarine shoc k, 

winch threw ashore vast cpiantities of s!u‘l!-flsli of diffei’cnt kinds, 
and of all sizers, with c-ongcr cel. s, and c»l!ier scwls f)l’ fLh, but all 
dead ; at the same time*, llie sea, for .se ve ral miles round, was 
of a dark muddy colour for several da)s al ter.'" 

In relation to the same event, the late IVlr Gordon, then mi- 
nister of the Island of Fctlru', reports : Some* years ago, there 

was a marine eruption, or some such ])hLnom(‘Uoii, which we 
could not account for in any other wav- There was a vast 
quantity of sea fl^li driven ashtwc of various kinds, and many 
that had never made* tlieir a}>pearanei* on tins coast before. 
Conger eels above seven fee*t Jong, but all dead. The water in 
the bays was so black and muddy ibr eight days alter, that 
when our fishermen were hauling haddocks or any small fish, 
theiy could never discern the fish until hauled out of the water.” 

zooi.oc;y. 

37. Comparison of the Shull of an ancient Greek and of a. 
liutaudo (anna, at. — It is well known, that the celebrated Pro- 
fessor of Natural History at Gottingen, Blumenbach, lias em- 
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|iloyctl many years in investitraiuiu- aiul tlosrrihin^ the skulls of 
lhc‘ (hflerenl races of the human species, ami also of the various 
cliaracteristic trilx;s of these races. It has always been a princi- 
pal object with tljat (hstin^iiished natuialisl, to obtain skulls of 
tlu‘ different nations of antuputx, and he has succeeded in col- 
lecfin^ those of liie'vptians, itomans, and Germans. Very lale- 
iv he lias been able to add to*his very extensive and valuable 
colleelion of crania one of an ancient Greek, ]iresented to him by 
rlie l^rincc Royal of Bavaria. It was taken from a orave in (ire- 
<*ia ]Vlagno. It is part i^' i Jar ly di.^lin^nislied by tla,‘ gentle and 
eleo-aiit curve of tlie brow, and the perpendicular position of tlie 
npjier jaw. It may he eonsidered as the* jirototype ol‘ the an- 
Grcnttn. profiler and .serves to sliew that the jirofiles in 
^iircian works of art, were not, as De Pan and others say, merely 
iin style de dessein, adojite dans (jiu‘k|iK‘s eeoles.” Prince 
Alaxiniilian of XewiecL one of the most distiimiiislied amonffst 
the royal cultivators ol’ natural historv on tin' conlinent, and 
w fio, with a rare zeal aiul int ivpidilv, (‘Xjiosed liiniself to all the 
ilan^ers and difhculties of a journey thn)iii;li tlie wilds of Rra- 
•'if has hrou^hl with him to Knrope a coMeetion of* the eraiiia 
of‘lht‘ ilifferent savaa’c' tribes In met with. \ i‘rv laii'ly he yire- 
senlj-d to llinnienbaeh tiu' skull of (Mu*of t In-^Hotei inlos, a trihr 
oi‘ rannihals wlio inliahil remc)l<* districts in the \ast country 
of llrazil. AVe can seareely find words to ('xyness the very 
>trikmi;* contrast of the features of tins cannibal cranium, wlien. 
(■(anpared with that of tlie noble I lelleman already mentioned. 
Til*. (Hie is tlic most perleetand beaiititiii in form (‘ver met with, 
while tliu other in its ocneral aspect more neriiU ri'MMubles the 
oraiiiT (Hitaiiii’, than e\eii the most charaelei istic skull of the 

O O ' ^ 

N(‘^ro race. 

8S. Structure of the i'ut'ulc — 'llial admirable man and ex- 
cellent anatoniisi, tlu* late* Dr (iordon, maiinaiued, from actual 
investigation, that the (iiliele or* searf-'-kin of tlie luiniaii body 
was without pores, and had neither a true laminated nor fibrouR 
sti ucture. "Jdie celebrated Pndessor Rudolphi of Ih'rlin, in a 
numioir in tlie Ti’ansactions of the Ilerlin Academy for 1814- 
iHlo, entitled Uber Ilornbthhatgf confirmed these pb- 
ser\ations. 

89 . llic Colour of the iK^fcrcul o/‘ Jra?i .situated in the 

Ciiticlc . — The oi* arioudv. is composed of two parts, — the 
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cuticle or scarf skin, and cutis vc‘ra or true skin ; and, helwcon 
these, many anatomists })lace a third layer, named rete mucosum, 
This rete miicosiim, is su{)}M>sed 1)\ some to he the seal oi the 
colour of the skin, and that, tlnVelore, it is reddisli in tlu' Ihiro- 
f)ean and black in t)ie Ne^ro, and so fl)rlh. TJie Jatt Dr Gor- 
don denied its existence in th^‘ Knro])ean race ol‘ the l)iniiaii 
species, but believed lie liad finiiid it in llie Nei^ro. Tliis opl^ 
nion is adojat'd In Lawrence, in bis late interesting work on llic 
Natural IJistorv of Man. Kndolphi has latt^ly re-C‘\amiiU‘d the 
human skin, and (Kr!art‘s tliat there i^c.io such part as t]»e relc^ 
■nnieosnm, and that tlie eoicMir oi‘ llu' diflerejit race's of tljc huniaii 
species is seated in the cuticle. 

40. Rcspirdt'icn ()f Fro^'^. — It a])pears, from a series of curious 
experiments jierl'ormed by IM- KdMards, and detailed in tlie 
Annales de f!liiinie et Ph\su|ne Ibr January 1819, tliat froths, 
toads, and li/ards, are pres(T\ed alive and in liealth iindcT water 
for Meeks, by means (tf tlie air eontaincHl in tlu* water, whieli tlu’v 
abstract, nol by the luno;s hut hv the ’'Lin. 

41. Ah r L tiuf)C(l‘fi<! til a Sunn n/’Gou/.— In the* month 

of August ISIS, when llu‘Morknu*n were sinking {} j}c\v pit at ]Mr 
IVntoifs colliery uxir W'jiketic'ld, and Inul pass'd through mc'a- 
sures of stoiu', hnisi, hivie stcjiu*, mul some' thin hc'cL, ol‘ l oaL 
to the deptli ol* 1 JO yards, they eanu* to tlu* seam of coal, about 
four feet thnL,Miiieh tluy propo'-ed to work. After ('\ea\a- 
lin^* about liirc'e ineht's ol' it, one of the miners struck his ])iek 
into a ercMce, and, Jumne; siiatterc’el tlu* c'ckiI around into small 
])ieees, lie ciiscoNcrcd a li/iird about live- inelu's loni>*. It eon-^ 
tiniuMl very brisk and li\(*]\ for about tc'ii minutes, and then 
drooped and died. See Flt 'ilosdjih 'iatl \oI. lii. p. ,977. 

f 

MOT \\V. 

42. Aiit'irr,'i Jyisiorcj 'ic,s the TvIiFimi of Sap in Lr^'Y- 

{ahk\s . — M. Amies, jiroiosor of niatheniaties in tlu* TTniversity 
of Alodc'Jia, has eonstrueted a refleetin^ mieroseojx*, in whleli 
the linage is formed In one oi’the eonjui»ale I'oei of an ellipsoidal 
s}n*c Ilium. As thi^' in.sirumenl i^i\es M'rv distinct vision, it ad- 
nnls of tiu* a| plication of \er\ lu£>h maomifyin^ powers, and 
lias eiialikd ?vl. A'uivi to m.ike sevcM’al imyiorlant disco\ei ic's. 

One oi the mo..; curious t»f tliese, relates lo the form ol tlu* 
orijit In v.liic'ii ihe eiveul.io’.- in v e;;.' tables, lie toffiv a small 
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P‘kh-(‘ of water mallow, we Ixlieve, and hav'mir observed the Sfip 
cirriilatc in a sort ol elliptical orbit, he 1‘oniied a ligature be- 
tween tlie two extremities of the vegetable stein, so as to pre- 
Yt nt tlie sap from [)asMii»- lhrflu«b tlie li«iitnre. Tlu; consc- 
tpieiu e of this obstructum to the motion ol‘ the sup, was to make 
it circnlali' in two elli])li<‘al orbits, one on t'acli side of the ligature. 

Tliis remarivfible exjieriment Vas sljewii hy Air Amici to ^lis 
l{o^al Highness the Archduke Alaximilian, from whom \\c .<d 

tile honour of receixing the preceding account of it. Wc he- 
Jic‘\i‘ that its learned aiitlior has ifivestigated the sutiject with 
much atli'iUion, and has jninted an account of his researclics in 
the xolimie ot‘th(‘ ?Jemoirs of iJie Italian Society wJiidi is soon 
»^‘\p«vletl lo reacli this country. 

!V. iiKNKt: VI. s( h:nck. 

4^k JT^rpurifio/i 07'erla)iil from Iludi^ona Botj to flic .shores of the 
Arctic Ohini. — It known that (ioxernment has /Itted out 

two new e\pc(]iti(ais for the arctic rcgion.s ; the one intt‘nded 
f(jr Ikdlhfs ‘'u»d the oilu<’ for lliidsoifs Ray, and tlu‘ coast^ 

<»f the* Arctic Otum. 'f he itatlinV Rav (‘\]K‘dilioii is to endeavour 
to eonij/kte tlie MirveN Jt'l't mdiiiished l)\ ('ajitain Ross, and is 
therefore almost entirely of a maritime natiiit' ; while the other 
is jirineipally a journiy on the eontinent oj’ America. The party 
to he employed in llu' American cx])cdilii)iK consists of lAeiile- 
nant Traiiklin, the commanding otllcer, Dr Richardson of l.citli, 
iiU‘dical ofiicer and iiaturali.a, two Alidshipmen, and two scr- 
\anls ; in all six KiirojH'ans. '^fliev sailed ahoul the 20t]i of May 
in one of the Hudson Ra\ diips, aiul expeel lo reach York Fac- 
tory about the middle of' August. On the intelligence they re- 
ceive at that place, their future jiroeei'diiigs will in some inea- 
sur<‘ (lejiend ; and niiicli will no do.^ht he k‘fi to tlie discretion 
of the commaiidiiig ollicer. AW do not kiioxv what his precise 
mstruelioiis ar(‘ ; but we undersl.ijiii that the jiriinary object is 
lo ascertain tlu‘ north-oa stern boumlary of the American conti- 
nent, and from liieiicc to survey tJie coast to the westward as 
far as praetieabk*. In jirosecution ol this object, wc biTieve it 
is intendcrl that tlie exjieditiou should endeavour to trace the 
Copper-mine River to its termination in tlie Ocean. The 
jirevalent ojiinion will) gin igi'a pliers in Irngland at present is, 
tliat this river, instead of running nearly ihie north, as described 
by Hearae, trends away to the eastward, and terminates in Re- 
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pulse Bay. Amon^ the argimieiit.s lu'uuglit forward in support 
of this notion, it is said, llial Hearnt‘ entirely neglected to take 
the variation into account; and Lieutenant Franklin is in pos- 
session of a cliart drawn l)\ Akatoniia])bec, in whicli the river 
ut its rising has the direction given to it in Ilearne’s chart ; 
but afterwards it runs nearly east, and terminates on the 
eastern coast, nearlv in the siliialioii given to Bepulse Bay in 
the English charts. Matonnabhee’s chart is correct in the ])osi- 
tion oi‘ places, and direction oi‘ rivers kno^Mi to the Hudson Bay 
settlers. Then* is a ]>rohahility, thcvi, by trticing this river 
to its termination, that the (.‘xpeditioii may reach near to 
the north-eastern point of the continent. The ex})edition ex- 
pect to etnbark in can(K‘s, eight or ten dav» after tlieir arrival 
at York Factory , and proceed by C’uniherland House, Isle :i la 
(.h'osst', marked in Arrowsmitlfs map, to Fort Chepevwaii^ 
or, if possible, by Slave* Lake, If the autmtm is favourahle^ 
the party hope to reach luu t Flu'jvwyan belore I Ik- coimnenee- 
inent of winter. The distance of* this place from Yv>rk I'ac- 
lory, by the circuitous route* the c'xpedition will be obliged to 
take, Vv'ill be about 1400 miles. 11' circuin stances permit, it i'^ 
intended, after the’ ])arlv become a little- inured to the sewcrlty 
of the winter, to Vnele-avour to reach Big Slave Fort, (the inost 
advaiieed Eiu'0[)e‘an settle-ment), helore s])j'ing. At this plaee-^ 
a party of alxml twenty Inelians, with their wives, will be en- 
gageel ; and from theme the e-xpe-ditiem may be said to e'om- 
numee. hey will then he le l’l to their e:>v. n re*soiirce*s, in a e-oun- 
try unknown to jMirojie-ans ; for lle-arne-'s ele-scripl ion lias adele-d 
little to the imperfeet aecounts lie e*.olle‘ctc‘d from the* native's. 

Dr Riehardsoii e-arnes with bim a variety of‘ philei.sopliie-al in- 
stnime-nts; and we iineleTstand the* Admiralty have orele‘re*d 
from Mr AeVu-, fcM' tlu* ex^ie-dilion, two of bis portalile symjne- 
someters. 

44, WJiirljhioLs^ and Subtcrranceyns Ptvimp^c of the Congo . — In 
iDxamining the ejuaniity eil water which passeel over a contracted 
|)art of the river (’emgo, Ca])tain Tuekey, Profes.sor Smith and 
Mr 1* itzinauriee were all surprised at its sinallnexss, compared 
vwJtli ihei irninense volume wliieh rolled into the e>ceaii througlt 
its eleep funnel-shaped mouth; the jnorc so, as they liad pre- 
viously ascertained, in their {migresb upwards, that not a single 
hibutaty stream ol water, sufticieiit to turn a mill, fell into tlier 
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river on eitl\cr side, between llic mouth and the cataract ; and 
tlicy concludcci, that the only satisfactory explanation of this 
remarkable difference in the quantity, was the supposition that 
a very considerable mass of water must find its way through 
subterraneous passages under the slate-rocks, disappearing pro- 
bably vvherc the river first enters these schistose mountains, and 
forms the narrows, and rising again a little bc;low their termina- 
tion, at Point Sondie, where the channel begins to Aviden ; and 
from whence to Lemboo Point, a succession of tornados and 
whirlpools were observed to disturl> the regular current of the 
river. These whirlpocTls are desc’ ibed both by Captain Tuckey 
and Mr l^itzmauriee lo be so violent and dangerous, that no vessel 
could atUnnpt to approach them. Pven tlie eddies occasioned by 
them were so turbulent, as fretpicntly to resist both sails and 
oars, turning and twisting the boats round in every diiiection ; 
and it was with the utmost difficulty lliat they were cxtricjited 
without being svvamj^^^d. 

45. Whiteness arid lumbtosity o/ the Sea. — After passing Cape 
Palmas, and entenng tlic Gulf of Guinea, Caj)tain Tuckey ob- 
servetl that the sea had a whitish colour, ulfu^li gradually irft 
creased till tliey made Princc\s Island. The iuininosity of the 
sea also increased, so that at night lisp ship^eemed to he sailing* 
on a sea of milk. In order to discover the cause of these ap- 
pearances, a bag of bunting, having its mouth extended by a 
hoop, was ke])t overboard, and by mcj-ins of it they collected 
vast ninubcrs of animals of vailous kinds, particularly pellucid 
sculpw, Avith innumerable little crustact'ous animals of the scyU 
lamis genus attached to them, to*Avhich Captain Tuckey prin- 
cipally attributed ilie Avhitish colour of the Avater. Thirteen 
species of cancer w' ere •caught, not above one-fourth of an 
inch long, eight haAing the slnyie of crabs, and five that 
of slirinijis. Among these, the Cancer ful^cns was con- 
spicuous. When anotlier sjiecics Avas cxaiiiiiicd by the micro- 
scope in candle light, tlie luminous property was observed to re- 
side in the brain, wliicli. A\'hen the animal was at rest, resembled 
a most brilliant amethyst, about the size of a large pin’s head ; 
and from this there darU'd, wlien tlie animal moved, dashes of 
a brilliant silvery light. — See Ckaptain Tuckey ’s NarYativeyp^^^^^ 

46. Prcitn x'aiton ofFrvlts bij tlie Carbonic Acid , — 

m a letter to Count Chaptal, has announced the important pyacr 

ytn . I. NO. 1. jUNi: 1819. V 
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tical discovery, that fruits may be preserved by means of car- 
bonic acid gas. Cherries, grapes, pears, apples and cliesnuts^ 
were placed in gkuss vessels, filled with carbonic acid gas, obtain- 
ed from carbonate of lime by sulphuric acid. Neither the colour 
nor the tasteof the cherries weie altered at the end of fifteen 
days; and at the end ol‘ six weeks, they were in the same state 
as il’ they had beei» ])reMTved in brandy- The detjiils of these ex- 
periments will Ik* iOLind in X\\\^Ann! de Chim, ct Jan. 1819. 

47 Preta^ or Black Kmctu' Rmt . — The natives in the ■ 

interior of lb*a/il use an infusion of the ^ root of a plant ,, some- 
what resembling ipecacuanha, with great effect in the cure of 
dropsy, and in destroying the dangerous effects produced by 
the poison of serpents. When taken, it jnoduces vomiting, and 
alterwards Acts most powerfully on the in-inary organs, occasion- 
ing for five or six days an extnuirdinary flow of urine. One 
doze is siiid to be sullicient lor the cure of the bite of serpents. 
l)ut many are recpiired tiir the removal of dropsy. 

48. Scientific Travellers hi Brazil. — It is proliably not ge- 
nerally known, that at this moment scientific travellers are tra- 
versing all parts of llrazil, under the protection of the Portii- 
gue/c, mx! at the ex])eiR‘e/»f tlic Austrian, bavarian and Tus- 
can Govenimeiits. On the part of Austria, the Ibllowing are eni- 
j Moved: 1. Professor Mikau for natural history in general, and 
K'otanv in particular : 2. Or Pohl as mineralogist: 3. ]\I- Nat- 
Ic'rer for zoology : 4. iM. Schott as gardener : !}. ScK’lier 
as himlsinan : (j. IM. Ender as land sea} )c-]xii liter. 7- M 
Jhichbcrger as botanical }iai?,ner, and ]M. Erick as natural his- 
tory ])aintcr. On the part of Bavaria, 1. Dr Spix as zoologist, 
and 2. Prol’essor Martin us as Ixjtanist. On the part of the Grand 
llukc of Tuscany, Dr Badi as naturalist. 

V, PRIZE QUESTIONS AND MEDALS. 

Adjud/calion of Ute Copley Medal. — Tlie President and 

Incil of the Koyal S(Kiety of London liavc adjudged the 
:1jold Medal on Sir Godfrey Copley's donation, for 1818, to Mr 
Kobert Seppings, for his various improvements in the construc- 
tion of ships, communicated to tlic Hoyal Society, and publish- 
ed in their Transactions. 
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50. Adjudicatkm of the Runtfbrd Medals. — The President 
Uiid Council of the Itoyal Society of I^ondon ha,ve adjudged to 

Brewster the Gold and Silver Medals on Count liuinfbrd’s 
<lonation, given every two years for the most important dis- 
(‘overics on Light or Heat made in any ])ari of Europe duiiiig, 
tliat ])c’riod. 

51. KstahVi.shmeni of (i Plv^siological Fr zc in France . — A 
sum ol' money having been anonymously transmitted to the 
^lloya! Academy of Sciences in France, for the purpose of 1‘oinul 
ing a Prize in l^Jiysiology, the Academy lias announced that e 
Gold ]\iedal of 440 tVancs value, vill he given to the Author oi‘ 
the ])rinled work or manuscript sent to them before the 1st ol' 
I)ec(‘]nber 181{}, which shall be considered as having contribu- 
ted mo^ t to the piogress ol‘ Experimental Pliysiology. 

52. AVk’ Fund for the Ksiablishm^ni of Pri^.e Mtdals in 
Scotland. — W'e have great pleasure in announcing, that the 
late AlexandcT Keith, E^sq. of Bavelston, has i(*ft L. 1000, un- 
der tJie managenienl of the j)resent Mr Keith ol“ llavelston, Mj' 
Keith, surgeon in Edinburgh, and J)r Brewster, f'or the j)nr- 
]K)S(' of promoting the advancement of the Arts and Sciences 
ill Scoll ind. AVe expect to be ab,li‘, in our second or lliird 
Nimu»er, to aiiiKUince the particulai^ purpwses to vvhicli this 
lif)cral donation w^ill be apjiropriated. 


A K r. X XXV III . — List of' Painiis g^ranied in Scotland in 181 9- 

.1. A. O Jaxiks Fox the younger, oi’ Plynioulli, in the county 
of Devon, rectifier, for liilR invention of an improved method 
or methods of diminishing the Joss, in quantity and quality of 
ardent spirits, and other fluids, during the proccwsscs t)f distilla- 
tion or rectification.'” Sealed at jihlinburgli 23d January 1819. 

2. To Jamks Jeffrav of Glasgow, professor of Anatomy in 
the UniviTsity, for his invention ‘‘ of combinations of, mid im- 
grovements in, iiiacliinery to l)e moved by wind, steam, animal 
strength, water, or other power, by which means Ixiats, barges, ^ 
sh'ips, or other floating vessels, may jiropelletl, or made\o 
move in water, and wliich invention is J'urther applicable to 
other useful purposes/’ Sealed at Edinburgh 2d March. 



220 List of Scottish Patents Jhr 1819. 

3. To John Simpson of liimiiiigliani, in the county of War- 
wick, slater, for his invention of a nietlicKl of constructing 
and making harness, on an improved principle, for horses, or 
any other animals used for the pur]x>se of drawing or convey- 
ing carriages, to be called llelease Harness.'” Sealed at Edin- 
burgh 17th March. 

4. To Edmund ITkaiid of Brighton, in the ct>unty of Sussex, 
chemist, for his invention of certain j)rocesses, means or me- 
thods of hardening and improving animal fats and oils, so as to 
manufacture therewith candles of a superior quality U) those at 
present made i‘j*orn tallow.” Sealed at Edinburgh 2d ^\pril. 

5. To J)a^ id Gordon, Esq. of the city of Eilinburgh, ibr his 
invention of a portable gas lamp.” Sealed at Edinburgh 23d 
April. 

6. To John Neilson of Linlithgow*, in the county of Janlith- 
gow, glue-maker, for his invention, That certain vegetable 
substances, not liitlKTto used by tanners and leather-dressers, 
may be c'lriployed in tanning and colouring leather ; and that cer- 
tain vegetable substances, not hitherto used by dyers, may l)e 
employed in the art of dyeing.'” Sealed at Edinburgh 12th April. 

7. ToPiiiijp Pjndin of Parningham, in the counly of Kcmt, 
shoemaker, for hiJi invention “ of an ini 2 )rov emeiit on single 
and double trusses.**" Sealed at Edinburgh 11th May. 

8. To Henry Peter Ftedek, Ibr An improvement in the 
method of preparing or prcKRiring sulphate ol‘s(Rla, soda, sulicarbo- 
nate of soda, and muriatic acid.*” Sealed at Edinburgh 1 1th May, 

9- To John Thomas Ik\RRY of Plough Court, Lombard 
Street, I.»ondon, chemist and druggist, for an improved “ Ap- 
paratus for distillation, evaporation, and exsiccation, aud for the 
preparation of colours,” Scaled at Edinburgh 12th May. 


Prplariathn (f ^figures (f Granite* — (PI. III. Fig. 1. and pp. Ill, 112.) 

a. Central mass of granite, surrounded by horizontal strata. 
h. Bed of granite, in strata of gneiss. 

r. Central mass of granite, surrounded with mantle-sliaped strata. 
dj Central mass of granite, surrounded by strata tliat dip towards 
^ it from every side- 

r, Imbedded mass of granite, in horizontal strata. 
f Imbedded mass of granite, with \eins sliooting from it into th^ 
surrounding stratib. 


i*. A^cii7, Pnntcr, 
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Airr. T. — Account of^ Mctconr Stcrucs^ Afasscs nf Iran, find. 
Slur.ccrs of Du Red Smne^ and other Siih-st((nces^ ^ch/c/i hove 
fulleu fom ihr Jlcaveitft^ frovi the mrlleat j^K’rind dozen to 
1 HV.I 

At ^TriOniill ])lni<)^ophc^s 3ia\x devoted niueli ni' ihcir at- 
tenli(in lo tlu* iin ('siio-alion of tlio^ature and origin of those 
singuJar sii])htancc‘s vhieh oeeasionallv iail from iije he-i\er.s, 
yel we are at the ])resent moment a.*. ignova!it oi‘ tlie part </f 
space in whici) lh<‘v are formed, and o<‘ the manner {>!' tiieirfor- 
niaiion, a.s we were at the very eommeneenK nt of the irajn’.rvf 
As lliere were no analogous ])lienoniena which could indicate 
the foriTialioii of hard metallic subi^Hnies, within tlie limits of 
onr ow n atmosphere *, it was naturai t<) seek for iJieir origin in 
tlie nearest of the* ])lan(t:. ; and hence it has been very gcneiMlIy 
maintained by many distingnidied indiv iihials, that meteoric 
fftones ha\c their origin in the ]\h>on, :iml that tliey are projec ted 
from lier surface within the reach of' the iC-.nlsV atOic. by 
ftoinc powerful volcanic agei>c\ . improrjah-ilil \ oI O ecNis- 

lence of snclj a high degrtt.* (;f volcanic fbriv in so small a jdar.et 
as the moon, has Je<f texffher speculations, mid it h:is hee;i nuiin- 
tiiined that meteoric stones me poriions (»f small invisible ]danets 
eireidating rout’d llm Jihirdi-f- ; tlia* tliev are l ie iVagmenis of a 
large planet whieh lormerly »*\ijted between ?tLirs and Jupiter, 
and o!' winch the four small jiiaiKls, Ceres, l\ilia^, JuifOaiul 
Vesta au‘ the remaining fra/yac'iiis ; and, l.elh, ih; t they are 


* Spoakui” of ]M'.‘t(’onr Stone*, JM. Humboldi, v'ho lias ovaijiined this sub; ev.’t 
With iniu-h attonricm, iLin uks, tlicit they tvrlainly do not bcloni;’ to o’ur 
J)hcru .*’ — Permnal \o!. iii. p. 315 ., otv. 

t Voir.:l\ Mui'uzim- PilJT, fu- rhiL Jl/rt,-. ’loh .i- p- I, 

^ Edin, Enc^tl. vkI. u, p. 6iL 
VOL. 1. NO* (}CT( 
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iniruraJs in iheir primitive suite. Ahlcli are <‘jec*ted from tluj in- 
terior of our own globe bv voleamK's sitiuiteil in the ])olar re- 
gions, whieh produce at I lie same time the phenomena of the 
norfhe* ii lights 

'^riio last of liie^e opinions is lluil ol‘ the late M. de la 
(rrange, tJie most telebrated inatjieinalician ol’ modern times; 
and all his views coincide w ith the second hypothesis above men- 
tioned, which liad liein previous! v jirojioscd bv Dr llrewster. 
l^a drangi' siip])oses tlio bursting of a planet to bi‘ a very pro- 
bal)Ic < \ei]t ; he ni.iinlains tliat meteoric Vlones arc unchanged 
miiur/iLs froni'lhc interior of a planet, and he has inv(‘bligaleil 
formula' for computing the velexily vvith which llie fragments 
of a burst ])lanct must be projecti'd, in ordi'r to move in elli})ti- 
cal, paralMilic, or hvperlK>!i( orbits. .Vs.suming ilic initial vehxity 
of a cannon ball at 1400 P(^nch feci ])cr second, he has sliew ii 
that in th.e case ol* a planet sitnalcHl bi'\ond the orbit of lira/- 
mis, ;; \e!(»ci(y fv\c‘Ke or tifteeii link's greater than that id’ a 
cannon ball, would be sulficieiit to make the fragments move in 
an i *Iif)tieal oi* jiarabcdie orbit, w halever lie their dimensions, and 
the (iiivclions in wlncli tlu'v are projected. 

As a i.'iirli degree*^ of i»*^ervst must alwa\s be attached to a 
subject like the present, we have drawm np the i'ollowing list of 
meteoric* stones, including all tliost* wliicli liavc fallen, up to 
the preseiu linn*. It is taken, tt> a certain c\lent, I’rom a list 
newly ])ublishc‘d bv tlie c c lc l'raled M. (’hladni ol' Wirtemberg *f“ ; 
but n'(‘ ha\e atldi'd toil sc'\eral which are not inchidc'd in Ills 
list, and h »ve enlarged the aeaount ot‘othc‘rs, from a manuscript 
paper oii metc'orie sUauvs, drawn u]) by '"Idiomas Allan, 
which was read some yc'ars ago (o ih# Iloyal Scx'ietv <»f Edin- 
burgh, and Vviiich lu* has i>^liuiJv allow I'cl us to use. A very 
great number ol' the ])1unomeua, as given liy (diladiii, we have 
not taken fnan his paper, but trorn a \ery curious work by a 
Jesuit, Domenico Tioili, entitled JJclLi Caduta dt an Sasso daff 
aria rit[itorujtmenio^ Modena 17(>6, and in tin* jjossession of Tho- 
mas Allan, Esq. The ingenious author cjf (iiat work, proves, 
in the clearest maimer, hotli from ancient and modern history, 
I lull stones bad rept?aledly fallen i'rom llie ]iea\ eiis; aiul nothing 
can sliew nkk'c strikingly the universality and obstinacy of that 


Lii Tiraiigc, Sui l'On;^iiu' dca ('okiUvs^ i.i the Cunnahi>LUUx, dc Ttma IHlljp. 211. 
■y Jaumui dc Phytique, Oct. Ji?lS, p. 



that luwcfulhn fnm the Ilciwi nn. 

.Hccptit Lsni wliicli (liscredlth oAcTy iliiiifr tli;iL it cannot iinder- 
.sland, than tlic circii instance that this work djoiild liave pnKiu- 
cc(i so little cfl'cet, and that tin* iiuinerous lulls ot* nieteonc 
stones slioiild luive so lon^' lieeu^riinked ainon^' the inventions ot* 
i^oiorant erediilil y. 

Chap. T. — Ciuioxolckhc aj'Ltst ok INFr/rKonic Stonks. 

^ Sfct. \ .—Bifore the Chrhimn Alru. 

DiVifito)! I. — Contauiino* those which can f)L* pretty^ nearlv 
ivl'eried to a date. 

A. r, 

1478. The tlinnderstone in (hvte, mentioned l)y Malelms, and 
renarded ])r()hahly as the syrnliol of (’ylKle.— C 7 /m// 7 V 7 e tf 
J\tros\ 1. 18, 11). 

llol. Siiower o[ stoni‘s which destroyed the eruanies of Joshua 
at IJetli-horoii. — .Worn, cha}). x. v. 11 
J .wOO. Stones |)i\*s('rv(‘d at Orehonienos.— 

11(>8. A mass of iron upon Mount Ida m Crete . — Chroifidc 
of Par OH ^ 1. ^ 

lOo or 704. 1 he Annjle or siiered shield, whicli fell in the rei^oi 
t)[ \inna. It had nearly the sanifi^sha[)e as those wliiclt fell 
at tite (ape and at Aisyiixw.—Plulanh, 'tn Num. 

()o4 Stones which fell upon Mount Alha, in tli(‘ reion of Ihdhis 
JlosliHus.— ‘‘ (’rehri eeeidere e(elo lapides.' — /Jr'. ]. 81. 
fi44. riv(‘ Sloiii's winch lell in C Inna, in tlie I'oiintry of Son^’.— 
Dc Gui.o'nrs. 

4G(). A lari)‘e stone at d<]o<),spotanifc»s, wliich Anaxaooias supjios- 
i‘d to come from the sun. It was as laro-e a.s a cart, and of a 
burnt colour. (Jui lapis etiani nunc ostenditur, inaonitudine 
\eliis, colore :uI.isU). ’ — Pltntj^ hi), ii. cap. 58. 

4()r;. jv sionc' neai‘ J belies. — Scfitf/i/inf (tf P} tolar. 

4(11. A stone Tell \n the marsh of Ancona. Valcr'tu.s 
?w«v, Ltv lib. 7. cap. * 

The word aUnnn^ vvhiVh. luvonlinir to si:;nilies sstoneis 

in gencial, Iiast ])CL'n tiansljied, any reason, /'n<7vff’*Jt'v, iii our version of 

the Bibtc, 111 the Book oi .Job, however, th, 2s. v. I!,, the .'■'i.inc word k triin**- 
lated /f/ont'v of durhn. ns’. in-aniMr. says Scott, - undoubtedly nic'allic sioftos o7« 
nictals winch man searchu.s out.” .*-•.. th. m her Traiishilrm or.J.ib, attaches 

the veiy same int'.aniioj to the 


i\ Q 
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34!‘). A shower of stones fell ncfir Rome,— */«7. Ohseqncns. 

211 . Stones tell in China, alono- with a falling star.-/>c Gni^ncs^ &<*. 

205 or 206. l^'lery Stones. — Plntarch^ Fab. Max. cap. 2. 

192. Stone fell in China. — De Gtugncs. 

176. A stone ieli in the lake of Mars. — Laj/tdcm in agco Crus- 
tvminn in Ijacinn Mariis dc rah rcridissi'.^^ l^iv. xli. 3. 

90 or 89. Kodcm rau.sam dicente.^ latcrihus cociw jdiussey in 
(ffn anni ar:a rcUtium c,st. F/in. Naf. llist.^ lib. ii. eaj). .56. 

89. M^^o Jar^e stones fell at Yon^ in C:hina. The sound wa^‘ 
Ju'cird over fortv leagues. l)e Giiignei. 

56 or 52. Spor.gy iron fell in laieania. Plin. 

■16 Stoius fell at Ae.illn. Ca'sar. 

3S. Si\ stones tell in T^'ang in (’hina. — J)e Gnigncs. 

2!V Four stones fell at i\) in China . — JJr Guigucs, 

22 Fighi stones fell from heaven, in (’hina. — J)v Guignt!^. 

12 A stc iie Icil at l\)n-lvoiian.— Gnigfte.’s-. 

9. Tvwj stones fill in China. — De Gnignc.s. 

6. Sixteen stones 1‘ell in Ning-'J\*heon* and othi r two in the 
sLuri(‘ year . — Dc Gtrignvs. 

Division TI. — (’onlainiitg tho.se, ol’ whieh tiie date canno': 
be determined. 

'^rhe JModter of ihe (xod.'-', wliieli fell at Pes.5nus. 

H‘ .stone ])reservt*tl at Abvdos. — Plin, 

'The -.toiu' preserved at v'assandria . — Plitr 

Tile Ifiaek Slone, and itlso another preserved ui the Caxiba of 
Meeea. 

The Thunderbolt, bhiek ii? appearance like a hard rock, bril- 
liant and S])arkling5' of which i lie blacksmith ibrged the sword 
of Anlar. — See i^aarlrrly vol. xxi. p. 225. and An^ 

i(\t\ translated Iiy 'J\ llaipillon, Estj. p. 152. 

Pcrha})s the stone: preserved in the Coronation Cliair of the 
Kings (»f England. 

P. c, Si:( T. II . — After the Christian A^ra. 

A stone in the eountiy of the Voeontini. — Plin. 

452. Three large stones fell in 'rjirace. — Ced^ enus ecoA Mar- 
ccUitvi., Chronivon, p. 29. “ IIck' tempore,"' says Marccllinus, 

Ires niagiii lajiides e ccelo in Ihracia ceelderunt." 

Sixt'f. Cenfiny. — Stoiit‘.s fell upon Mount J..ebanon and near 
Eniisa in Syria. — Damascuis. 



that have Jallcn from the Heavens, 

About 570. Stones near Bender in Arabia. — Alkoran^ vi. 
and cv. 3. and 4. 

(Jl'8. A fiery stone at Con slant pno))le . — Several Clmmlcks, 

823. A sliower ol* pebbles in Saxony. 

852. A stone fell in Tabaristan, in July or August. — Dt Sacij 
and (iuatremere, • 

897. A stone fell at Alnnt'dahad. — Qnatremcrc. In 892, ac- 
cording to tlie Citron. Syr. 

951. A stone fell near A^^g^burg. — AW. Stad and others. 

998. 'J^vo ston(\>. fell, ojie nt‘ar tiie bllbe, and the otljer in the 
town of Magdeburg. — Cosmas and Spinigcnhrr^'. 

1009. A mass ol' iron fell in Djordjfan. — Avicenna. 

1021. Stones fell in Alriea between tl\e 24th July and the 21 si 
of August. — Dc Sacy. 

1112. Slones or iron fell near Acjuileja. — ValvafiOr. 

1135 or 1136. A stone 1‘eJl at Oldislt‘])en, in TJjiuringia. — Sj}aji- 
ffenberff and oiher.-^. 

1164 During Tentecost iron 1‘eli in Misiiia. — Fabrictua. 

1198. A slom* I'ell near Paris. * 

1249. Stones fell at yuedlinbourg, Ihillenstadt and Blanken- 
biirg, on the 26th July. — Span^rndtr^' fjud Rh under. 

'rinricctfth Ccnlunr — A sttaie fell at Wur/I)uri»-. — Schoftics. 
Phy^ Car. 

Between 1251 and 1363. Slones 1‘eli at ^Ve)ixo^-l^ssing in 
Bussia. — Gilherfs jinnal. loin. 35. 

1280. A stone fell at Ah^xaiulria in Kg>pt . — De Sacy. 

1304. Oet. 1. Stones fell at Frifdland or Frieclberg. — Kranz 
and Sjfan^’enbcr^‘. 

1305. Stones fell in the eoiintr\ of t!ie Vandals. 

1328, Jan. 9- fn Mort.ilfiah and Dakhaliah. — Qtadremere. 

1368. A mass ol' iron in the Dueb.v of Oldenburg. — Sicbratid., 
Meyer. • 

1379, May 26. Stones fell at Minden in Hanover. —Lrrbedas. 

1438. A shower ol' spongy .stones at Roa, near Burgos in, Spain. 
— Protisi. 

A stone I'ell near Lucerne. — Cysaf. 

1491, Marcli 22. A stone I'ell near Oenia. — Simoneta, * ^ 

1492, Nov. 7. A stone of 260 lb. fell at En&isliciiii near Stui- 
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o-au, in Alsace. It is now in the libn*rv of Colirmr, and has 
been reduced to 150 lb. — TritJicDjius, Hiraang. Amuil.^ 
Conrad Ge.siicr, lAhir dc Revtnn /(m ’dium F'/gnrh'y rap, S. 
p. 66. in bis Opi ra^ Xurich 1565. 

1496, Jan. 26. or 28. Three stones f(‘ll between Cesena and 
Bertonori. — Tiurid and SahelUnt rS. 

1510. About 1200 stones, one of which WTi^bed 120 1b. and 
and others 60 lb. fell in a field near the river Abdim. “ Color- 
fernioinens, diirilles exiniia, odor siiJphurcus.''’ — Siirius, Coni- 

Cardan, Dc rerum Vandnfe^ lib. \iv- c. 72. 

1511, Sept. 4. Several stones, some of which weighed 11 lb. and 
others 8 lb. feh at (’rema . — Giovanni del Pmlo^ and others. 

1520, May. Stones fell in Arra<»()n. — Diego dc Soyas. 

1510, A])ril 28. A stone fill in the latnoiisin. — Jiovav. dc St 
Amaldc. 

Ilelwt'cn 1540 and 1550. A mass of iron fell in the forest of 
Naiinlioff . — Chronicle of the Mines of MisnuL 

Iron fell in I’iedmont. — and Scaligcr. 

1518, Nov. 6. A black mass fell at Manslcld in Tlmrinnia. — 
Bonav. dc Si Amahle. 

1552, May 19. Stenes 'ffll in Tburinoia near Schlossingen. — 
Sj)i( ngcnhei'g. 

1559. T'w’o lar^e stones, as larnre as a maifs hc‘a<l, fill at ]\lis- 
colz in ITimo'ary, wliith are said to be ])?’eserved in the UVea- 
siiry at Vienna. — SUiuami. 

1561, jMay 17. A stone, called llie Ar.r Julia ^ fell at Tor^au 
and lililejil)or ^. — Grsner alid Dc BoiJ. 

1580, ]\Iay 27. Stones fell near Gotlin^vn. — Bangc. 

1581, July 26. A .stone, 89 lb. wHi«ht, fi ll in Thuringia. It 
was so hot that no ]r)ersonrcould touel: it. Blnhard^ Oleaihis. 

1588, Jan. 9. Stones fell at C’astrovillari. Casio, Mcrcali, and 
imperatr. ^ 

in the Ides of Jan. A .stone of 30 lb. resemlding iron, fell 

at Ilosa in Lavadie. 

March 2. A stone fell in Piedmont of the size of a granade. 

^ 1591, June 19. Some large stones fell at Kunersdorf. — Lucas. 

1596, March 1. Stones fell at Crevalcose , — Mlttai cUi. 

In the Kith century, not in 1608. A stone fell in the kingdom 
of Valencia. — Ca’.s'Ja6‘ and the JtsiuU cyf’ Cowdira. 



that have fallen from lh£ Heavcnis. 

1018, August. A great taJ] of stones took place in Stjria. — 
Stammts. 

A njetallic mass fell in Boliemia. — KnmhnnL 

April 17. ma^s of iron ibll about 100 miles S; E. of 
Lahore. — Jehan Gti}? \s‘ MemoWs. 

Jan. 10. A st<n>e iell jn Devonshire. — Uumph. 

10528, April 9- StoiH‘s fell near llatliml in Berkshire; one of 
them weighed 524 Ih. — Gcnl. Mag, Dec*. 1790. 

1031, Oct. 27. Stones lell in (‘harollois. — Morhfus' 

1053.5, June 21. A stone fell at '/ago in Italy- 

tIuIv 7, or Sept. 25). A st<uie, Mcighing ai>oul 11 o/,. ii>11 

at ('alee. — IW/.vfiw'r/, 0]r)t're, vi, 04. 

10530, JMarch 0. A burnt looking stone fell between S:;gan and 
Dubrow ill Silesia . — Laras and Chivcnm. 

1037, Nov. .25) (iasseiidi says a stone, ol‘ a black meta'Lc co- 
lour, ft‘ll on Blount Vaision, bel\v<‘en GuiUnJ iiue and i"'. I’lie 
in IVovi'iiee. It weighed 51 lb. aiu’ li ( ’ si/e sliaj^e 
<il‘ the human hi'.'id. Its sp<*ei<lc gra\ il} 3.5 . — ( ‘ 

}). 5)0, TiVons, 1055'. ^ 

101'^ .\iig‘ust 4. jV stone, utbvl/ing 4 l’\ fell t tuie*. Wo<rd- 
bridee and Aldborongh in SidtblL,, — Griit. JL Dec, 175)0. 
10453, Of 1014. Stone.^ feU in Oil M‘a.' — b 'an/7;/ 

1017, Feb. 18. A stone lell nea* f wiexau. — Srhuud. 

y\ugnst. Stones fell in the baiiliage of Stolzeiiem in "West- 

] >hai la. — GUberf v Anmd. 

15(. tween 1047 and 1051, A mass fell it^ t'he sea. — WtUman. 

1050, August 0. A stone fell al Ihwdre. lit. — Sengarkd. 

1054, Mareli 530. Stones i'ell in the island ol‘ Funen. — Baiiho- 
llniLs. • 

A large stone fell at Warsaw. — l*clr. ILyrcIlus. 

A small stone fell at iVlihui, and killed a Fh’aneisean. — Mi(,seurii 
tScplathmtnrt. ^ 

1008, June 19- or 21. 'Fwo stones, one 5300 lb. :md the other " 
200 lb. weight, fell near Verona. — Legallois, LV/arc7ViY'///^w<v, 
&c. Faris 1072, Valisnieti, Opere, ii. p. 04 MonU^nanami 
Franchico Carl)^ who ]mblishcd a letter, containing several 
curious notices respecting the fall of stones from llie lieyveir^ 
1071 , Feb. 27. Stones I’ell in Siiabia. — GilberfM Ann. torn, xxxiii. 
16753. A stone fell in the iields near Diethng. Nostris tern- 
porihus in partihus (lallije Cispadana*, lapis magnae quanli- 
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tatis e niil)ibus ct^ciclit.” — See Leonardus, dc Gemmis^ lib. i, 
cap. 5., and Memorie della Socicia Colombaria Fiorcniina^ 
1747, vol, i. diss. vi. p. 14. , 

1674, Oct. 6. Two larjufo stones fell near Glaris. — Schcvchzer. 

Between 1675 and 1077. A stone fell into a fishing-boat neai* 
Copinshaw. — Wallace’s Account^ of Orkney ^ and Gent. Mag. 
July 1806. 

1677, May S8. Several stones, whicli probably contained cop- 
per, fell at Ermundorf near Rooscnliaven. IMisi, Nat. Vur, 
1677. App. 

1680, ]May IS. Stones fell at L(vn(!on. — King. 

1097, dan, 13 SlojH-. fell .‘it Pentoiina near Sienna . — Soldanl 
a!'U*r Gahi'ieU. 

KifH, May ly. A stone lell at Waibing. — Sdietichzer. 

1706, June 7, A stone of lb. fell al Lali^silill Macedonia. 
It smelled of siiipluir, and was like the sc\un ol‘ im!i.-— 

/ ucas. 

172J^, J line 5. Stones fell near Scbcftla.s in Erei'-ingen, — MeklicU 
hevL 

1723, June About tliirty-thrw stones, black and metallic, 
fell near rlestowitz in lik-h. ‘nna. — Rost and SU’plhtg, 

1727, July 22, Stones fell at Lilascliitz in Bohemia. — SlcpKng. 

1738, August 18. Stones fell near Carpentras. — CVii/r/Zo?/. 

1740, Oct. 25. Stones fell at llasgrad — GUlerts Annul, tom. i, 

to 17 n . A large stone loll in winter in Greenland. — E^cde. 

1743. Slones fell at Liboschitz in llolicjuia. — Sleplliig. 

1750, Oct. 1 . A large stone lelkat Niort near ( 'oiitance . — Ilmrd 
and Lnlande. 

1751, M;:v 26. Two masses of iron of •71 lb. and 16 lb. fell in 
tile cu^trict of Agram, the c;,ipilal of Croatia. The largest of 
these is now in, Vienna. 

1753, Jan. A stone fell in Germany, in Elclisladt. — Cara/Zo, 
dv.377. 

July 3. Four stones, one of which weighed 13 lb. fell at 

Strkow, near Tabor.— A7cy;//A?g-, “ l)e Pluvia lapidta, an7u 
1753 ad StrJcoK\ et ejus camis^ mediiatiof p. 4. Prag. 1754. 

^ — *Sej)t. Two stones, one of 20 lb. and the other of 11 lb. 
fell near tl:e villages of Liponas and Pin in llrenc.— £a/fl«c?^ 
and Rkliard. 
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1755, July. A stone fell in Calabrin, at Terranuova, winch' 
weiiihcd 7 lb* 7i oz.— 'I'ata. 

1766, end of J lily. A stone fell at Alliereto in ModiMia. — Troilh 

August 15. A stone fell at Novellava— 7Vo///. 

1768, Sejit. 13. A st4)ne fell near Lncc in Maine. It wass ana- 
lyzed by Lavoisier, &c. Acad. Par. 

A stone fell at Aire. — Mem. Acad. Par. 

•1768, Nov. 20. A stone, weigliing 38 lb., fell at Mavierkirchen 
in llu^' ari a . — I juhof. 

1773, Nov. 17. A Slone, weiglfmg 9 lb. 1 oz., iell at Sena in 
A r rag( m . — P? v u.st. 

1775, Sent. 19- Stones fell near Rouacli in Cobourg*. — GllherCs 
Annul. to\n. wiii. 

—— or 1776. Stones fell at Obriiteza in Volhynia . — GUberfs 
Anna!, toin. xxxi. 

1776or 1777, Jan. or Feb. Stones fell near Fabriano.— AV/- 
danl and Amordli 

1779. Two stones, weighing 3^ oz. carl), fell at Pettiswoode in 

Ireland. — in Gent. Mag\ Se])t. 1796. 4 

1 780, A pj il 1 . Stones fell near Peeston in England.-£rr?i Post. 

1782. A stone fell near Turin. — 7^ai6i*4ind j^myretti. 

1785, Feb. 19. Stones fell at Lielistadt . — Piclel and Stah. 

1787, Oel. 1. Stones fell in tlie province of Charkow in Uussia. 
— QillKrts Annul, torn. xxxi. 

1790, July 24. A great sliower of stones fell at Rarbotnn near 

lloipiefort, in tlie Aieinity of Pourdeaux. A mass, 15 inclie.N 
in diameter, penetrated a luit^ and killetl a herdsman and 
a bullock. Some oi’ tlu' stones weiglied 25 Ib. and ollicr.s 
30 lb. — Lnmci. • 

1791, May 17. Stoni s fell at Cussci-Peraixlonga, la Tuscany. — 
Soldani 

179'!', rfune 16. ’'i'w(4ve sloiie*-, j;ne of whu h wdgbed 7J o/. leJl 
at Sienna. Howard and Kla}’#rolh liavc analysed the.'-e stones, 
— PA?7. Trans. 1794, p. ICV]. 

1795, April 13. Stones f(‘ll at Ceylon.- — Betk. 

— — Dec. 13. A large stoiie, weighing 55 II)., fell near Wood 
Cottage in Yorkshire. No light accompanied the faJJ— 

GcntlcmarCs Ma^. 1796. 
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1796, Jan. 4. vStoncs foil near Hclajfi-Ferkwa in Russia.— GJZ- 
herfs AnnaL lora. xxxv. 

Feb. 19. A stone c»f 10 jb. fell in Portugal. — SoutheyV 

Letters from Spain, 

1798, Mareli 8. or 12. Stones, one of which was the size of a 
calFs head, fell at Sales . — Mfirtpiis de iJrcc. 

■ Dee. 19. Stones fell in Bengal. — Howard, Lord Valcniia. 

1799, April 5. Stones ti ll at Batanrougc' on the Mississippi.— 
Belfast Chronicle of the TfTzr. 

1801, Stones fell on the Island of Tonnoliers .— dc St Fin- 
cent. 

1802, Sept. Stones fell in Sex)tland . — Monthly Magazine, Ocl. 
1802*. 

1803, April 26. A grc.'it fall oi‘ stones t(K)k })lace at Aigle. 
'Pliey were al)Out tlnw thousand in ninnl)er, and the largest 
weighed about 17 lb. 

Oct. 5. Slones fell near Avignon, — Bibl. BriL 

~ Dck*. 13. A stone fell near Fggenfelde in Bavaria, weigh- 
ing 3 A lb . — Irnhof 

1804, April 5. A stone fell at Fossil, nefu* (Basgow. 

,-1807. A stgiie f#4 at Dordrecht. — Van Beck. Culkoen. 

1805, March 25. Stones fell at Donniinsk in Sil)eria, — GilhcTCs 
AnnaL tom. xxix. and \xxi. 

June. Slones, Covered with a black crust, fell in C’onstan- 

tinople. 

18(>6, Mareb 15. 3'\vo sti)ne.s fell at St Etienm* and Valance, 
<aie of tlu’ni weighed 8 lb.** 

May 17. A stone weighing 2J lb. fell near Basingstoke 

i t\ 1 lain j )slu re . — Mimiidy M agaziifiv, 

1807, IMareli 13. (June I'i*. aecxwding to J^ucas,) A stone of* 

160 lb. f ell at FiuuK-hiii, in tlie ] )rovi nee of ‘ Sinolensko in Rus- 
sia. — G'dberfs AnnaL ^ 

Dee. 14. A gi'cat shower of stone.s fell near Weston in 

Connecticut. ]\lasses of 201b. 251b. and 351b. ivere found. 
— SUUman and Kingsley, 

1808, April 19. Stones fell at Borgo San-Donino . — Guidotii 
nnd Spagnoni. 

* We have inserted this notice from Chladiii, though wc believe that no stones 

fell in Scotland at the time here mentioned. 



that have faJUn Jroita ilic IIcaveyiH. 

lcS08, Alay 22. Stones weighing 4 lb. or 5 lb. fell near Stannern 
in Aloravia. — B/h/, BvH. 

Sept. 3. Stones fell at Lissa in Bi>heim‘ia . — Dc Schreibers, 

1809, June 17. A stone of 6 o/. fell on board an Anieriean ves- 

sel in latitude 30'" 58' N., and longitude 70° 25' W. — BihL 
Brit, , 

1810, Jan. 30. Stones, some of which weighed about 2 lb. fell 
in ('aswell county. North America. — Phil. Ma^. voL xxxv'i. 

A great stone I'ell at Shaha\)ad in India. It \nirn- 

ed five villages, and killed sevvral men and w'omen.— iVii/. 
xxxvii. ]). 230. 

10. A stone weighing 7] lb. 1‘ell in the county of 

Ti])]HTMrv in Ireland. — Phil. Mag. vol. wxviii. 

N(.)v. 23. Stones fell at Mortelle, V'illerai, atul Aloulin- 

briile, in the deparlinent of the I.oiret ; one oi‘ them weighed 
40 11)., and lhcM>ther 20 lb . — Nich Journal.^ vol. xxxix. p. 158. 

1811, Alarch 12. or 13. A stone of 15 lb. i’eil in tlie village of 

Konglinliov. sh, near Jiomea ui llussia. — Bnice^ American 
Journal., No. 3. 4 

July 8 . Stones, one of which weighed 3’ oz., fell near 

Jlalanguillas in S])ain. — Bthl. Jotn.^xlviii. p. 1()2. 

1812, uVpril 10. A shower of stones I’ell near Thoulouse. 

A])ril 15. A stone, the size of a chikfs head, fell at Erx- 

lebeii. A s])ecin\en ol' it is in the possession of Professor 
Haussman of lirunsNsick . — Gilherfs Annul, xl. and xli. 

Aug. 5. Stones fell at Ehantonay. — BrocJiant, 

1813, Alarch 14. Stones fell a^ Cutro in C'alabriu, during a 
great fall ol‘ red dust . — BibL Brit. Oct. 1813. 

Se})t. 9 . and 10. ■Several stones, one of \Nhich weighed 

17 Ib, fell near Limerick in Irijand. — J^/iil. Mag. 

1814, Feb. 3. A stone I'ell near Hacharut in lUissia.— 

AnnaL tom. 1 .. ^ 

Sept. 5. Stones, some of which w eighed 18 Ih. leli in the 

\'icinity of Agen. — Phil. Mag. vol. xlv. 

— Nov. 5. Stones, of wliieh nineteen were foimd, f(Jl in the 
I>oab in India. — Phil. Maf>. 

1815, Oct. 3. A large stone I’ell at Cliassigny near liangtjes.— ^ 
Phiollet. 

1810. A stone fell at Glastonbury in Somersetshire. — Phil. Mag. 
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1817, May 2. and 3. There is reason to think, that 'masses of 
stone fell in the Baltie after tlie great meteor of Gottenburg. 
— Chladni. 

1818, Feb. 15. A great stone appears to liave iallen at lanioge, 
but it has not been disinterred. — Ga::ettc de France, J^eb. 25. 
1818. 

.1 uly 29. O. S. A stone of 7 lb. fell at the village of Slo^ 

bodka in SmolensLo. It penetrated nearly sixteen inches in-- 
to tlie ground. It Jiatl a brown crust with metallic spots. 

CiiAr. II. — List of Masses of Ikon siirrosEi) to have 

FALLEN FROM THE HeaVENS. 

Sect. I. — Spon^\fj or Cellular Musses eonfalnin^' Xk Jieh 

1. The mass found by PalhiN in Siberia, to w hich the I'artars 
ascribe a meteoric origin.— de Pallas, tom. iv. 
p. 515. Paris 1793. 

2. A fragment found between Fibenslock and Johan ngeorgen- 
stadt. 

3. A fragment ])robably from Norway, and in the irn])eri:il ca- 
binet of Vienna. 

4 . A small mass waighiilg some pounds, and now at Gotlia. 

5. I'wo masses in Greenland, out of which the knives of the Ks- 
quiniaux were inade. — See our last Number, p. 154, 155, 
and llo.ss"s Aeccnmt of an Fjcpcdition to the Arctie Regions. 

Si:cT. II. — Solid Masses where the Iron, exists in Rhomboids 
or Oetohedrons, composed of Strata, arid eontarning NieKcl, 

1. The only fall of iron of this kind, is that wliich took place at 

Agram in 1751. . 

2. A mass of the same kirul has been found on the right bank 
of the Senegal. — Coinpagnan, Forster, Goldhcrrij. 

3. At the Ca])e of Good Hope#; Stronieyi*r has lately detected 
cobalt in this mass. — Van Mariim and Dankclman ; Brandcs 
Journal, vol. vi. 162. 

4. In diftbrent parts of Mexico. — Sonncffchmidt, IlumhoUlt, 
and the Gazette de Mexico, tom. i. and v. 

>. In the province of Bahia in Brazil. It is seven feet long, 
lour feet wide, and two feet tlud:, and its wx'lght about 
Ib. — Moniafp tuid Wollaston, Phil. Trans. 1816^, 
]». .^9, .2'^:L 
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that liavt fallen from the Heavens. 

fi. Ill tlie jurisdiction of San Jago del Estcra. — Ruhin de Cedis^ 
in llic PliM. Trans. 1788, vol. Ixxviii. p. 37. 

7. At Eil)ogcn in Aimal. xlii. and xliv. 

8. Near Lenarto in Hungary. — Ditto, \lix. 

I'lKi origin of the following masses seems to be uncertain, a? 
they do not contain nickel, Jind have a different texture from 
tile preceding : 

» 1. A mass found near the Tied River^ and sent from New Or- 
leans to New York. — Jonni. dea Mines 1812, Bnicc s Journ. 

• _ ^ 

2. A mass at i\ix-la-Clia{)ellc containing arsenic . — GilhcrCs An- 
nul xlviii. 

3. A mass i'ound on the hill of Rrianza in the Milanese. — ' 

Chliuhu in Gilberfs Annul, l. p. 27o. 

4. A mass ibund at (iroskanidorf, and containing, according to 
Klaproth, a little lead and copper. 

HI. — List or Falls opDfst axd oTriri; Si hstaxces, 

KITH Kit OK A SOJ’T, DUV, Oil HI’ MID XATlKi:. 

4 

V. C. 472, Nov. 5. or 0. A great fall of black dust, probably 
at Foiistimlino])le, during which tlie heavens seemed to burn. 
— Procopius, MurvclUnus, Thcopha nes, 

()52. A shower of red dust fell at Ccwistantinople. — 'Thtophancs^ 
Ci'drenus. 

713. Dust fell in different places, accompanied with a meteor- 
— Tlteoph tines. 

Afiddk of the century, red dust, and matter likt coagula- 
ted bkjod, fell from ihe heavens. — Kazictnl, Klma^cn. 

920. A fall of red sand t^ok place at Bagdad. — (iuatrcnicrc. 

105G. Red snow fell in Armenia.— A/a//A. Krct:s. 

1110. A burning body lell in the Lake of \7in in Armi'tjia, and 
made its waters blix>d red. Tl)o eajlh was cleft in several 
places. — Matih. Eretz, ’ 

1410. Red rain fell in Rohemia. — Spangrnbcr^\ 

In the same centuiy, matter like coagulated blood, fell along 
with a stone at Lucerne, — Cysat. 

1501. According to several chronicles, a shower of blood f(il] at^ 
several })laces. 

1548, Nov. 0. A red su])stancc like coiigulaled bkx)d, fell with 
a meteor, probably in Thuringia. — Span:^'jnhc 7 'g\ 
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15(i0. On the day of I’entccost, red rain fell at I^nbden and 
LoLnalue. — Fronioiid. 

Dec. 2 1. A nieU'or and red rain fell at Lillebomie. — ATfl- 

fnlis Comes. 

1586, Dec. 3. lied and black matter ftll at Verde in. Hanover, 
with tluinder and liohtning. — AfSS. of Salomon. 

1591. A shower- of blood fell at Orleans. — Lemairc. 

1618, Aug. A sliower of blood, stones, and a meteor, fell in 
Styria . — Dc Hammer. 

1637, Dec. 6. Miicli black dust fell in tlie Gulf of Volo and in 
Syria. — Phil. Trans, i. p. 377. 

1638. Ked rain fell at Tournay. 

1640, Oct. 6. llc'd rain fell at Brussels . — Kronland and WendvUnns. 

1645, Jan. 23. or 24. lied rain fell at Boi.s-le-duc. 

1689. Red dust fell at Venice, &c. — Valisnleri. 

1711, May 5. and 6. Red rain at Orsion in Sweden. — Act. JM. 

Succut\ 1731. 

1718, March 24. Gelatinous niattc'r fell, with a globe of lire, in 
the Isl(‘ of [ietliy in India. — Bandicicit::. 

1719. Sand 1‘ell in the Atlantic, latitude 45' N., and longiinde 
322” 45' from Paris.— Afew. Acad, Par. 1719. Hist. p. 23. 

1744. lied rain fell at St Pierre dArena near (Tcnoa . — Rirhaid 

1755, Oct. 20. Black dust fell in Shetland, particulai iy at Scal- 
loway. It was like lamp black, and smelt strongly ol‘ sul- 
phur. — Phil. Trans, vol. i,. p, 297. 

Nov. 13. The sky was red, and red rain iell in different 

countries. — Nov, Act, Na^, Cur. tom. ii. 

1763, Oct. 9. Red rain fell at Cleves, I'treclit, ii^c . — Mcrcurio 
Hist, y Polii. Madrid, Oct. 1764.* 

1 765, Nov. 1 4. lied rain fcl^, in Picvmly. — Richard. 

1781, Aj)ril 24. Gount Gioeni observed, in the tliird region of 
Mount Mina,, every tiling to lie wet with a coloured creta- 
ceous grey *ain,” wliich, after cvajxirutioii, K‘fl every fdaei 
covered witli it to tlie height of two or three lines. All iron- 
work touched by it became rusty.— Trans. 1782, vol. 
Ixxii. p. 1. 

^ 1791)5, March 8. A viscous matter fell along with a meteor in Lii- 
satia. It had the colour and odour of dried brown vaniish, 
and is supposed by Chladni to consist of siiljihur and iron 
GilberCs Annul. Iv. 
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^03, March 5. and G. A shower of red snow or dust, fell at 
4^czzo, at tlie extremity of ihe Vidlc Canionica. It was pre- 
ceded by a violent wind on the 5th. A similar shower fell 
in CVirniola on the same days, and another sho\ser of a rose 
colfair fell over tlie whole siiiiaee of Carnia, Cadore, l"el- 
liiiio, and P'eltri, to the hei| 2 f]it of live feel ten inches. White 
snow had ])revioiislv fallen, and the red shower was ap;airi 
succeeded by white snow. The colouring rnatlei- cori.^i'lod 
of silex, aluniina, and oxide ol‘ iron, — Opuscoli Scelli, torn, 
xxiii., Journ, dr P/i^su/ue^ A}). 1 W4; and Gtorraa di Fisica^ 
Nov. 9. Dec. ISIS. 

1813, March 13. and 14. Much red dust, red snow, and red 
rain, fell in Calabria, Te.scany, and Friuli, at the time of 
the fall of iiKteoric stones at Cutro. Snou and hail, of a 
yellow-red colour, I'ell over ,'d] '^Jbiscany, with a nortii wind. 
Snow, ol' a brow nish-vellow colour, fell at Ilologna, the wind 
biing south-west . — liihL Brit. Oct. 1S13, and April 1814. 
According to Sc'inenlini, this dust contaiiud. 
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1814, July 3. and 4. A great fall of black du.st look jilacc in 
('anada, w ith the ap])earance of fire. — P/i 'il. \li\. 191« 

Nov. 5. In the fall of metec'ric stones in the Doab, each 

Slone was found to be surrounded with a mass of dust. — Phi/. 


Ma^. . 

1815. About the end of September, the South Sea was covered 
with dust to a great efteiil. — P/e/7. Ma^. July 181 G, j). 73. 
181G, April 15. ib ick red siiow^ fel^ on Tonal and other moun- 
tains in Italy. 'J^he earthy j[H)wder was composcxl of 


Silex, - h grains 
Iron, - .5 

Alumina, - .S 
Lime, - 1 

Carbonic acid, 0.0.^ 
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Einpyreuinatic oil, 2 
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Aut. 11. — On ilc Tidcfi of ihc McdKerranean^ mul the/.xa^^ 
sional iinmnoiift appcaranccft of Wnicrs. lly Hkkry llo~ 
Tii-.TjTsoM, ]\I.l). Monihcr ol‘ (h^* T^iternry S(x*iely of Atlicns, 
J^liysic’iaii I'xtraonlinarv to iiis Iloyal Ilipliiicss tli(? Duke of 
Kent, hcc. < 'oiunainirntf'd I>v tlie Author 

W niLl^ al Veniee, in Uio nuMitlis of Aj>vil aiul May 1817; 
I w.'jM very hiue]) M>r])risc(J by j)ercti\ tlu* regular siicees.v.oii 
of tides in llie Mediterranean, Mirrounding that eily, as 1 was 
b\ no n.enis ]>r< |iar..‘d to ex|K*i 1 llii', litlur ])V jneviously a)n^ 
versing travc iier; on subjects of iiKjuir^ regarding that sea, 
or l)y A^hat had (;(■( iirred lo nus(ll‘ during a residenei* of .severe.] 
years on other parts ol' its coasts. It is a eoniinonlv Received 
opinion, tluii tluTe rre no tides in tlie ]\leiliterram‘;ni, an <^)>i- 
^iit5n \vliicb, uilli tlie ('xeeption ;'!;ove nnaitioiK'd, 1 am not (lis- 
po.sed lo dispute ; at the .same tune, fieni attcntiM' observation, 
I am ])ei'suaded that tlie ^ledilerraticvni Sea does undergo a sensi- 
ble ele>:;ti(in and dej)resvi<,n ot‘ its nater^ ; v. hieh n g;iilarly re- 
cur within line tventv-ibiir hours, but v^hich are i)v no means so 
r< s'/K'ninible. or j?erjia};'«> regular, ns tile el 1> and Hove even of 
the nc a [/-tides in th.e ocean. 

On thc‘ fvpen slaaes of die Mediterranean, the highest eleva- 
tion, and greatest dej.resMon appeared lo me to bi* al>oul two 
■feet in calm weathei”^ ; it also a]n)enred grt'aler at periods cor- 
responding \n tla* sj) ring-tides ol' die ocean, and vras greatly in- 
creased on die blowing of life wind towards ibc const. I have* 
also (d)servcd a regnlar recurrence of llu' tides in dial [rart of 
till* MediUTriMieaii surrounding Wmiee. Within its c'litniiice at 
Mal(>uKX-c*o, tile tides are regular, a.n ebb and flow taking jilace 
every twelvehours, in whicli it ajipeared lonietlial llu' waters could 
not be less elevated than from uiglit lo ten I'eel. Tlii.s I e.stiinated 
by seeing, that c;n the flow^, boats easily floated over banks that 
.'it tile ebb were dry, and elt*vatc*d .several feel above the water, 
and which I had an o]j[)ortunitv ol' remarking for tlie [KtIocI of 
edghteen days, I'roin the windows of the Lazaretto. 

"i'iu* Clic'valit'v r)'Anp:os o])«<cr\ctl n li-io of one fitvt at Toulon Ibrco anti a 
liai/ I'.ours after tin? Moon tlic meridian. — I. d. 

r> 
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^ That portion of tlje Adriatic in which the city of Venice is 
'tnplt, is separated from the rest of the Mediterranean by a nar- 
row embanlvnient of land, strctcliing from the Italian coast 
within the mouths of the Po, and joining a small peninsula 
opposite, not far from Treviso; tlirough this embankment the 
o})enings to the Adriatic are shallow, narrow, and, with the ex- 
ception of that by Malomoccb, arc extremely dangerous and 
difficult. 

I a})})rehen(l there is a regularity ol' tile tides in other parts 
of the Mediterranean,# greater and more remarkable than what 
is observed to take place on the coasts of that sea, where it is 
o}K‘?i, and not intercepted by islands or headlands. Thus, 
Chatcauhiiand, in vol. i. p. 123 of liis Travels, when speaking 
ol* his visit to the Pyrams, in the Gulf of iTCgina, says, 

M. Favel stoj)ped in the curvature formed by a neck oi' land, 
to shew' me a sepulchre excavatcxl in the rock ; it is now without 
roof, and is upon a level with the sea. Ry the rtgiilar flowing 
and (‘bhing of the tide, it is alternately covered and left ex[>os- 
ed l)y turns, full and empty,” lluring a transitory abode on 
the banks of the Lago di Guarda, I was fully persuaded tliat it 
is also subject to an elevation and depression of its waters, 
which seemed to me to recur regularly, aud independently of 
tlie jnelting of tlie snows on the siiimnits of the surrounding 
Alps, fi)r I have seen the rise recur after sunset, and we know 
that all alpine rivers are fuller during the day, and in tlio slim- 
mer, than when the sun is off* the horizon, or in the winter. 

In addition to these observations respecting the tides oi’ the 
Mediterranean, I beg leave to offer what I liavc remarked re- 
specting the very lumir^us ap{)earance of its waters on the 
slightest agitation, so frequently perceived after sunset, es|ic- 
daily during the w'arm season. By many ])cople this has been 
supposed to be caused by certain minute luminous insects exist- 
ing in the water*, to the disengagement of phosphorus from 
the excrements, or remains of fishes that have died, and other 
putrid matters. By seamen, this luminous appearance 1‘rom the 
slightest agitation, has been considurc^l as generally llic precur- 
sor of blowing weather, and I am persuaded from repeated ob-^ 
servation, that the remark is dSfcorrect as it is general. This 

• See our last Number, p, 217. Ed. 
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luminous appearance Is but rarely met Avitli during the winter ^ 
season, compared to the frequency with which it occurs in 
summer and autumn. I have never seen it when the wind 
blows fresli from a nr)rtlierly point, or w^hen the lcni})erature 
frf the air is low ; nor liave I reniarlvcd it in any great de- 
gree, but in calm wcatlier, when tlie temperature of the air was 
high, and especially as the w'ind \fas changing towards a soutli- 
erly point, and I have always observed tlial this luminous matter 
was emitted most strongly immediately preceding the fall of 
rain or an overcasting of the sky, shewing a disposition to the 
formation of tliat meteor. Upon the whole, I am of opi- 
nion, that this ajjpcarance of light on the agitation of the 
waters of the Mediterranean, is somehow or other coiinc'cled 
witli evaporation, and that it is occasioned by the rapid evolu- 
tion of the electric fluid in that process ; tliat probably it'rare- 
ly depends on phosphoric matters existing in the w aters ; and 
after repeated and careful oKservations by myself and others, I 
liave never been able to trace its ajipearanee as de})en(ling on 
the existence of insects, nor could I ever j.»erceive any thing jie- 
culiar in the sensible ([ualities of water taken up in such circum- 
stances, or that was different from w’ater ol‘ the sea when it did 
not give out this khnindTis appeai’ancc. Moreover, as this ap- 
pearance is only perceived on t)ie agitation of the water, it 
would therefore seem that llie luminous matter, whatever it may 
be, docs not de[ierid on a matter that is merely blended or mix- 
ed in the water, as in such a stale its a]q>earance would be 
equally manifest iu a calm, as when there is a gentle ripple on 
the surface; and it must have been equally disf*eniiblc iu all 
conditions of the weather ; and w hat 1 consider as tending to 
corroborate my o]iiiiion, that the electric fluid is generally the 
cause of tills shining appeai^ancc‘, an ingenious Greek physi- 
cian informed me that lie found it always extremely difficult to 
accumulate the electric fluid in Ifis apparatus on such occasions. 
In support, howev er, of tlie opinion I entertain of the cause of 
the luminous appearance of the Mediterrancjan Sea, I may ad- 
duce the observations of M. Golbery on this question, os given 
in the second volume of his Voyage to tlie Coaibt of‘ Africa. At 
•die slime time, I do not mean to deny that this appearance may 
be occasionally produced by other causes. 

IstJi OF Thanet, Margate, March 1. 1819. 
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III. — Accowiit of the Experiments Morichinij Ridui- 
Ji^ Firmas^ and Gibhs^ on tike InjUwnce of Light in the 
devehjnmmt ef Magnetism. 

DiriiiNG tlic last ten years, the curiosity of ])hilosophers 
has been frequentlj’^ excited by notices in the foreign journals, 
reapectlag a singular })roperty of the violet light of the spec- 
trum, in virtue of which it is capable of communicating mag- 
netism to small needled, or bars of steel. This effect, though 
by no means contradictory to any of the established principles 
of physics, has, in general, been discretlited both in this country 
and in France ; and those who have readily believed in the ex- 
istcJBc of invisible rays at one end of the spectrum, and of de- 
oxloating rays at the other end, upon the testimony of the few 
eminent men wdio had repeated the cx}ieriments of Ilerschel 
and of Wollaston, still continue to resist the evidence of the re- 
spectable and distinguished individuals who have aclually seen 
needles magnetised by tlie violet rays. ^ 

Dr Moricliini, an ingenious and highly respectable physi- 
cian in Rome, was the first persem who discovered this property 
of the violet rays. At that season of tlie year when the light 
of the snn is most yjowerful, he admitted it into his chamber, 
and having formed the coloured s])eclriun by means of a prism, 
he collected the violet rays in Mie focus of a convex lens, and, 
by moving the lens parallel to the steel nec^dle, he made tlie fo- 
cus of the violet rays pass from the middle of one extremity pf 
the needle to the other, and alw'ays in tlie same direction, with- 
out touching the other balf. By cxnitinuing this operation for 
nearly an hour, the needle w’as ^ound to be completely magne- 
tised. This remarkable experiment was frequently repeated by 
Moricliini with the same success, and was also performed in 
the presence of many Italian and English philosophers. When 
we had the pleasure of meeting our eminent countryman Sir 
Humphry Davy at Genev^a in 1814, on his return from Italy, 
lie informed us, that lie had watched Avith the greatest attention 
the whole progress of one of Morichini's experiments, and the, 
iTKxst thorough conviction of its accuracy. The nc^edle was dislinct- 
b Hiagnetised ; and though it tvas wiiliin the limits of possibility, 
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that a magnetic needle miglit liave been substituted in place oi \ 
tlic unmagnelised one, during a few sc*conds when he left ^ 
apartment, yet such a supposition was coinpietely excluded 
by the high integrity of Morichini, and of the young Italian 
Nobleman who assisted liim in tlic cx])erimcnt. 

It is not, liowever, on the testimony of Moriclilni alone that 
wo aiT disposed to gi^ e credit to this new property of light, 
'i'lie very same results uere obtained by Dr Carpi at Home, 
and M. (.'osinio Ridolfi at Florence; and though, under a 
more northern aiul less serene sky, the**cx])eriment has been 
unsuccessful, yet, when we consider tliis dillerencc of circiim- 
stanct‘ 5 ^, wc cannot n*gard the evidence of those who have failed 
as in the least degree invalidating the evidence of those who 
liave MJceeeded. Dr (\aipi maintains, that the leinperatLUjB is a 
matter oj‘ indifi'erence*, hut that the clearness and dryness ot the 
air are i./f essential iin'|X)rtanee. M. Hulolfi ex])osed bis 
needles to tlie influence of the extreme border of the violet 
ray. He injignetised some in thirty, and others in forty-five 
minutes ; and he considered the chemical rays as contributing 
to the success of the experiment. His experiments wei\* per- 
formed under almost every variety of circun) stances. He mag- 
netised the needles wIuhi the jipartnient M as rendered very liu- 
mid ; but when the \'iolet ray parsed through a column of Ma- 
ter in vaj)our, or uhen the nec'dle itself was immersed in water, 
no effect Mas produced. Wlicn the violet liglit M^as transmitted 
through the thick smoke of burning sugar, the needle received 
only a very slight degri-e of magnetism *, 

M. Herard, an eminent elienhst of Mont})ellier, repeated the 
experiment of Morichini, when lie engaged in examining 
the invisible and the deoxi(^'',ting rays. As we have not seen 
his own account of the results which lie obtained, M^e must con- 
tent ourselves with quoting the abstract of them, given by M. 
Cuvier in his account of the labours of the Institute for 1813. 

f . Equally decisive results have not been obtained respecting 

1 C property of‘ magnetising steel, ascribed to the violet ray by 
M. Morichini, a well-informed Homan chemist. Although 
^needks exposed to this ray appeared to he magnetised in cer- 

• See BrupnateUi'a Journal 1810, 5th bimoistrc, or the BibUotheque Universdlc 

, 1817, tom. V. p. 1. 
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^am experiments, they underwent no sucli change in many 
oV 4 er trials ; and at present no reason can he assigned for this 
difference, for in both cases every other known source of mag- 
netism had lH;cn carefully removed. The summer of 1813, in- 
deed, was not favourable to these kind of experiments, it was 
so bad.’’ 

About die end of April 1817, when Professor Playfair was 
at Rome, he availed Iiimself of‘ the opportunity which was pre- 
sented to him of witnessing this singular experiment, vvhieli was 
performed by Dr Carpi, in tlse ai)scnce of M(»richini, before 
a party of English and Italian gentlemen. The violet light was 
obtained in the usual manner by means of a common prisnj, 
and was collected into a focus by a lens of a sufficient size. The 
needle was made of soft iron, and w'as found, u])on trial, to pos- 
sess neither pokirity nor any power of attracting iron filings. It 
was fixed horizontally upm a support ])y means of* wax, and in 
such a dirertion as to cut the magnetic meridian at right angles. 
The fixnis of violet rays was carried slowly along the needle, pro- 
coeding from the centre towards one of’ the extremities, care bei 
ing taken never to go back in the same direction, and never to 
touch the other half of the needle. At ihe^end of half an hour 
after the needk* was exposed to tfie action of‘ the violet rays, it 
w'as earefullv examined, and it had accjuired neither polarity 
nor any force of attraction ; but after continuing tlie operation 
twenty-five minutes longer, when it was taken off and y)hiced on 
its pivot, it traversed with great alacrity, and settled in the di- 
reetion of the magnet ical meridiati, with the end over which the 
rays hatl passtxl turned toward the north. It also attracted and 
susj)cnded a fringe of iroft filings. The extremity of the needle 
that w^as exposed to the action oA the violet rays, repelled the 
north pole of a compass needle. This effect was so distinctly 
marked, as to leave no douhU in the minds of any who were 
present, that the needle had received its magnetism from the 
ax'tion of the violet rays 

M. Dhombres Eirmas-f*, who resides, we believe, at Alals in 

* An account of this experiment v/as dra^vn up at Professor Pictet’s request by^ 
Mi James Playfair, and published in the Bihliothequa ITnircrscLle 1817, vol. vi. 
p. HI. 

I' /Inn. dc Ckim. ci Pkys, Mars 1819, p, 286. 
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the Soutli of France, having repeated at an early period tfe 
exi^erinients of Morichini without success, was induced, by Jlf 
Playfair’s account of them, to re-examine the subject with great 
attention. On the 18lh October 1817, about 32 o’clock in the 
afternoon, when the exlernal thermometer stood at 14% the one 
in his chamber at 15° and 15° 2, .and Saussure’s hygrometer at 
41% he admitted the sun’s direct rays through an aperture 
three-fiftl^s of an inch in diameter. A prism placed Miind 
this aperture formed the solar spectrum upcjii a j)ic^e of card per- 
forated so as to allow only the violet rays to pass. A lens vran 
fixed behind this perforation ; but instead of making the ibcu® 
of the violet rays pass over the needle, h \ found it eaisicr to 
make the needle pass through this focus alvrays in the same di- 
rection. After oonlinuing Lhis procxrss for an hour, the needle 
being nearly in llie direction of the meridian, he could not di&>- 
cover that the slightest degree of magnetism was c^unmunicated 
to it. 

The connection between light and magnetism, which appeal’s^ 
to be indicated by the preceding results, has been supposed to 
exist to a still greater extent. In a jwtper published by Colonel 
Gibbs in Professor ,Silli»nan''s Journal he goes so far as tu 
consider light as the great source of magnetism. In 1817 he 
had visited the iriino of magnetic iron at Succassanny, and wa» 
informed, that the ore in tlie u}>})er part of the bed was magne- 
tic, while that wiiicli was raised from the bottom acquired it on- 
ly after exjKisure to the infliunce of the atmosphere. This ef- 
fect be ascribed, v/ith<Hit aiiyt sufficient re.ason, to the influence 
of light. 

In suppoEi of ibis opinitm, Colonel Gibl>s attempted to ascer- 
tain by direct exy>crimcrit, thf" influence of liglitupon a magnet. 
For tills yii’rpose lie determmetl the power of his magnet, a^ 
it had been shut up in the dnrk for a long time, and lying 
down. lie then cxyxised it to the rays of the sun, also lying 
down, and remote from the iron support, and he found that it 
had gained 12 oz. power in forty minutes, and 14 oz. power 
only in five hours f.” 

* A* very remarkable analogy between the phenomena of mag- 
nets and of glass, cither transiently or permanently crystallised^ 


jinttriran Jeurmil of ScicJice, No. 1. p. fc9. 


•f Id, No. 8. p. SOT. 
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acting upon polansed light, has been pointed out in the 
I’hilosophical Transactions for 1816. This analogy, wliicii we 
shall have occasion to explain at some length in a subsequent 
paper, is so complete, that there are few phcnonicna in magne- 
tism which have not their counterpart in the action of crystallis- 
ed glass and regular crystals upon jwlarised light. 


Aut. tv .—E xaminaiimi qf some Compounds which depend up- 
on very weak Affinities. By J acob Berzelius, M. D. F. R, S. 
and Corresponding Member of the Institute of France. Comr 
niuiiicated by the Author. 

( Continued from pa^c 75. J 

Examination of Mufincsia Alha. — It is Avell known, 

that when this earth is precipitated IVom a warm solution, by 
carbonate of potash, an effervescence takes place. The magne- 
sia allw, tliercfore, contains less carbonic acid than the potash 
abandons. Is it a subcarhonatc ? And, if so, what proporticSi 
subsists between the acid and the base ? My attempts to resolve 
these questions led to a result very fliflefent from wdiat I had 
at first anticipated. 

Tlie analyses wdiich we possess of this substance give very 
discordant results, as the follow iiig table will testify : 


Bergniati. 

KirwHii. 

Butini, 

Klaproth^ 

Magnesia, 45 

45 

40 

40 

Carbonic acid, .-30 

•at 

36 


■Water, 25, 

21 

21 

27 


The great ease with which th(j quantity of caustic magnesia, 
remaining after the calcination of this salt, may be accurately' 
determined, forbids us to suppose that a^y c»f the analyses are 
erroneous in that particular. But tlje quantities of carbonic 
acid and of water, may have beeik somewhat motlified by the 
method followed for obtaining tinevi.. 

It is easy to see, that, according to none of these analyses, is 
the carbonic acid combi^iyd with twice as much oxygen,^ as in 
the ordinary carbonate;:. It is farther evident, that the first 
three analyses, in ro respect agree with the laws of chemical 
proportion; wliilst that of Klaproth makes the carbonic acid 
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and tlio water to contain each an equal quantity of oxygen, dtii\ 
llie magnesia two-thirds of that quantity. Altliough this la^ 
Jesuit might have l>een expressed by a formula possessing great 
probability, and although it proceeded Irom our greatest master 
in the art of cxjrrect analysis, I thought it necessary to repeal 
the experiment before founding ujK>n it, with confidence, a cal- 
culation respecting the real composition of magnesia alba. Sim- 
ple as this analysis may apjjoar, it cost me inneh more time and 
precaution than many other researches at first sight moi*e diffi- 
cult ; and I did not succeed in finding^what I conceive to be 
the true result, till after sixteen different trials. 

I began with jjrccijntating a solution of muriate ol‘ magnesia 
by cai'bonate of potash, the mixture being kept for some time 
in a slate of ebullition. At first, 1 left the muriate of magnesia 
slightly in excess, because I had reason to think, that w^hou the 
liquid contains an excess of alkali, the precipitate carries with it 
a small quantity of this alkali, which water is unable to extract. 
1 collected the precipitate iqnm a filter, and washeil it, till tlie 
w'ater which passed no longer acted ujxm the nitivitc* of silver. 
Wlien dried and examined in the manner indicated above, it 
gave, Magnesia, 41.60 carbonic acid, 66.58; water, r.11,851. 
As a repetition of the analysis pnxinced exactly tin* same r(‘- 
sult, there could be no inaccuracy in the cxperiniiMit. Ihil 
when I dissolved the caustic magnesia, pnx'urcd by the anrdy^^is, 
in nitric acid, and mixed with the solution a little nitrate of sil- 
ver, the liquid became cloudt'd, and dtposited a small quantity 
of muriate of silver. I'lic [)reeipitaU‘ which I lia<l analysed, 
must therefore have contained a portion of the muriate- of mag- 
nesia. Another precipitate, formed Wy emjdoying tiie cailu)- 
natc of potash in excess, gay:* for its comjjosilion, Magnesia, 
42.37|| carbonic acid, 67.17; water, 20.46. Tlie magnesia in 
tliis case contained no muriatic acid. 

I repeated tliese experiments by prexipitating tlie magnesia 
from its sulphate. IVlieii the sulphate was in excess, the pre- 
cipitate seemed to contain, Magnesia, 42.24; carbonic acid, 
67.00; water, 20.76. T I li.s magnesia being dissolved in in uri- 
atic m!id, formed a jirctty abundant precipitate, by adding mu- 
riate of barytes. lA'hen, in the mixiure of carbonate of |)otash 
an<] sulphate of magnesia, the former was in excess, the preci* 
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jWate contained. Magnesia, 43.16; carbonic acid, 36.47; wa- 
iter, 20.37. The superior (juantity of magnesia oblainetl in iliiK 
ex})eriment, seemed likely to have proceeded from a littl(* pot- 
ash carried oft* I )y the precipitate. To ascertain this, I diges- 
ted the caustic magnesia produ(‘ed by tiu' analy>is in boiling 
water. The liijiiid had a distinct alkaline taste, and restored 
the blue colour to turnsoU])aper. After being saturated \Nith 
^muriatic acid, the liquid ^\as then evaporated, and the remain- 
der hefeted to redness. This residuum was not dissolved by a 
tew drt)ps of water whitli were pouivd ujKm it ; but these drops 
when evjqjoraled, left on the glass a white j)ellicle, which 
wa.^ s})aringiy soluble in water, and which, as it appeared coin- 
pleteU eartliy, when vieweil through a coni])oiuid mieroscojie, 
could be notliing but magnesia. From this tact, it seemed 
reasonable to e(»iKliu]i‘, that the magnesia produced by tlie aiKv 
tysis, had eoiilairnd no sensible trace of potash. l\Iy next 
portion of magnesia alba, was obtained in the form of a precipi- 
tate, by boiling a li(juid carlionatc of the earth. It gave, Mag- 
nesia, 43.2; carbonic acid, 36.4; water, 20.4. A second ex-* 
],erimcnt, made u])()n another pirtion prepared in the same 
mainu r, at a different time, gave, Mijgnesia, 42.8 ; carbonic 
acid, 36.0 ; water, 20.7. All these analyses a[)pear to agree in 
indicating, that inagnc\sia alha contains alxmt 43 per cent, of 
magnesia, and 20,5 per cent, of water. The result of M Klajv 
rotlTs analysis cannot, therefore, lx regarded as eonvclly exhi- 
biting the composition of this substance. Ihit, on the other 
iiand, no one oi’ my ow n analyses j^rc‘es with the laws of chemi- 
cal proportions, or gives a probable formula of composition. 
Yet, as no anomalous dew ifltioii from a general huv can ever he 
admitted, it sei*jned probable that 3l^mc eireiini. stance had eluded 
my attention. Having, for this reason, resumed my experi- 
ments, I first examined the eartyjnate of magnesia, preeijntated 
by the carbonate of potash in a cold state. It gave me, iVIag- 
nesia, 36.40 ; carbonic aeld, 30.25 ; water, 33.35. Aceordiiig 
♦o tliesc proportions, the (quantities of oxygen contained in (lie 
acid and water, arc (with a slight error in excess) ri'sq)ective]y 
eijual to one and a half and two times the oxygen of the base. • 
'^lliough the licpiid from wliich the preeijntate had been deposi- 
ted still contained an excess of sulphate of magnesia, it exlubit- 
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ed strong alkaline properties. By boiling, it became tu/bi^ 
and deposited a great quantity of magnesia. Now, it i^ evi-'' 
dent, that when a salt, having magnesia for its base, is precipi- 
tated by an alkaline carbonate, the salt is decomposed intcj two 
portions. The first portion is entirely deposited ; but the se- 
cond, having gained from the tqrm*^'** ^ siijK'nor ijuaiitity of car- 
bonic acid, is converted into a carboiu'te of magiiesia, soluble in 
■water. As the quantity which is dissolved of this latter portion, 
must vary accoi ding to the qiianuLy and .eniperaturc of the wa- 
ter employed, tlie composition of the prVcipiiuted substance will 
he different, on different occasions. AVhat follows, will confimi 
this. Another portion of that preci])itated in a cold state, al- 
ready analysed, being again mixed with water, at the tempera- 
ture of -1-18'’ centigr. and agitated for some time, the water be- 
came alkaline, and gave an abundant precipitate by boiling. 
This last precipitate, after exposure to heat, left 88 per cent, of 
caustic magnesia, 1.6 per cent, more than was formerly obtained. 
A similar treatment ol' this last precipitate produced a similar 
result ; and, as often as the operation of w'ashing wa^ rcj)eated, 
the pre^portion of caustic magnesia continutxl to increase*. 

From these fac^I conclude, that when a neutral salt, having 
magnesia for its base, is decomposed by an alkaline tarlxmate, 
there results a corresponding carlxmate of magnesia, which is 
partially decomposed by the j^resence of water, sb as to form a 
carlxmate, soluble in w ater by an excess of carbonic acid ; whilst 
one part of the carbonate is converted into magnesia alba, and 
another part is deposited without decomjx)sition, — ^lK)th in vari- 
able projx>rtions, w hich depend u)xm the variation of the cir- 
cumstances in which the decpmjxwiCon takes place. By each 
increase of the lcmj)eraturc^and quantity ol’ water, the propor- 
tion of magnesia alba is likewise increased, till nothing but it.self 
is dcjK>sited, and consequently till the precipitate no longer 
changes its compwition, by exposure to fresh quantities of boil- 
ing water. Granting that this reasoning is well founded, it on- 
ly rciriained for me to seek the maximum of this decomposition 
prcxluced by water. Having, therefore, taken a quantity oi’ 
TUflgnesia alba, pnxjipitated by long continued boiling with car- 
boTiate of potash in excess, I boiled it with fresh quantities oi* 
water: Jts cfuantity was sensibly diminished; the water be- 
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fiamft alkaline ; and, after evaporation, left a residuum of mag- 
nesia. I then found that the time, during which tlie bal- 
ing continues, has less influence than tlie quantity of water, in 
determining the decomposition of tlie carbonate which is mixed 
with the magnesia alba. After the water has produced a cer- 
tain effect, the remaining precipitate is but very slowly changed 
by continued Wiling. A portion of magnesia alba, which kid 
at firstiyielded a residuum of 4B per cent., after exposure to 
boiling water, gave 43.4 per cent. After a second ex{x>sure, it 
gave 44.4 ; after a thirtf, 44.5 ; a fourth, 44.58 : the fifth iind 
sixth trials produced no alteration, though the w^ater, even 
when cold, continued to dissolve a portion of the precipitate 
sufficient to produce a white spot, when a few drops of it were 
cvaj)orated in a platina spoon ; — a circumstance well worth the 
attention of those who engage in mineralogical analyses. 

After having thus found a fixed point of composition, I ana- 
lysed the substance, according to the method already detailed, 
and obtained 

Magnesia, - 44.58 * 

Carbonic acid, - 35.70 

Water, - - 

We can now understand how tlie analyses of magnesia alba, 
have exhibited results so variable, and why tlic skilful Klaproth 
could olitaiii no more than 40 per cent, of magnesia, whilst, 
Bergman and Kirwan obtained even 45 })er cent., which pnvi 
bably was in fact no more than 44.6 ; I’or in those times one 
rhird of a grain w^as regarded as a»quantity, small enough to l>c 
rejected for the convenience of having round numbers. 

I remarked another circumstance relative to the analysis of 
magnesia alba. At the first applcation of fire, tlie powder 
produces a kind of ebullition, in which tlie vapours of the water 
carry with them a quantity of the earili, in the form of dust. 
When the exjieriment is made in a crucible, as the loss occa- 
sioned by tills circumstance cannot be observed, it deceives th<‘ 
operator. In the apparatus which I used, this ebullition is 
instantly discovered, and checked by diminishing the teniperature- 

By calculating the result of this analysis, it is found that • 
the oxygen of the magnesia is 17.26 ; that of the water, 17.47 ; 
nnd that of the carbonic acid, 25.7*5} : or one and a half tinaes?. 
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what is contained by the mac^nesia. We have still to consider, 
in whaf they arc united. Those who have pakl no attention to 
tlie manifold relations which subsist between the oxygen of 
bases, and that of the acids combined with tliose bases, (rela- 
tions which constantly apfxvir, except when the oxygen con- 
tained by the acid in its lowest degree of oxidatiem is to that 
contained at its highest, as three to two*), will ju’obably say, 
that magnesia alba is a snbearbonate, (‘f)mjK)sed of 52 alyans of 
acid, combined vilh 3 atoms of base, and 3 of wat(?r. Rut let 
us examine these ratios of combination,* belbre we acknowledge 
their accuracy. It is plain, that if in reality they constitute 
a salt having an excess of base, the cfirbonie fuhl must possess 
the property of forming other salts having an excess of base, and 
saturated with their bases in a similar degret*. 

It is well known that the green (‘.arlwnate of lopjKT is a sub- 
carbonatc', in which the carbonic acid is conibiiuxl with twice as 
much oxide ol‘ copper as in the ordinary earlionale, which re- 
sults from decomposing tlie neutral sulphate ol* ci)|)|)er l)y an 
alkt'ilinc carltonate. But in the mineral kingdom there is ano- 
ther carbonate of cojiper, — the blue one, which 1 have altenijit- 
cd to prove, from t,he awialyses of KlajinHh and Vauquelin, tube 
R carbonate of copjicr, combined with a hydrate of the same 
metal — C’u Aq^ -f- 52 (.’u (’- -f-. (Afhandlingar Fyslk, &c. iv. 
130). This species of the carbonate oi‘ copper has since been 
analysed by Mr Philijis; and thc‘ result of bis investigation 
agrees, even in tlu' decimal parts, with that calculated IVom tlu' 
fonnula which I have just J^iv(*n. On the other hand, if this 
substance is not a kind of double sail, composed of the hydrate 
and the neutral carlK)natc of^ copper, (as its colour also secm« 
to indicate), it must be a suf)cari)onatc. But this snbearbonate* 
could neilher be analogous to that wdiich may be supposed to 
form magnesia al!)a,'^nor confbnnable to the law's of chemical 
projx)rtion, since it would be composed of 3 atoms of base, with 
4 atoms of acid. I may observe farther, that the water com- 
bined w ith salts, commonly called their water of crystallisation, 


••WliKh happens in the aruls havini' nitrogen or plu).«]’ihorus for their base, 

+ Cii signifief? axidum rupricum. The rest of the symbols have already been 
explained. 
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adhc\j'cs U) the sail by- a slighl affinity ; and, in most cases, al- 
lows itscU' to be discnigaged by a heat very* lillle exceeding that 
ol’ -b 100". In every ease it is disimgageil long before ihe acid. 
Now, in the analysis (if magnesia alba, il is to be remarked, 
that in the first ])lace a certain tjuantily oi‘ water disc'iigages it- 
self*, as if it were water (if crystallisation; but that afterwards 
the carbonic acid and the water are divsengaged l(igether, and 
that ihdi last jx)rti(in of magnesia alba, though developed at a 
rt^l h^t, still dejKisites a drop of water, whilst passing through 
the slender tube which conducts it to the cold recipient. 
This circumstance, which I have fully demonstrated by experi- 
ments made on jmrpose to verify il, proves that the water is re- 
tained by the magnesia alba, with a force greater than that 
which retains tlm water (if crystallisation, even in those salts 
which are distinguished by their strong affinity lor water. But 
this affinity can be no other than that by which a part of the 
magiK^sia, as a base or substance positively electrified, is com- 
bined witli water, as an acid, or at least a body negatively elec- 
trified, in the form of a hydrate. But in Uiis case, the mag- * 
iiesia alba must be comp(ised of hydrate of magnesia and of* 
carbonate of magnesia ; nor is it tliflicul|t to conceive that the 
last yiortions of* the w^eaker negatively electrified substance may 
not be ex]ielled by heat, before those of the stronger, since each 
is combiiUHl to its base separately. 

In magnesia alba, ]ths of' the magnesia combines with the car- 
bonic acid to form a carlK)nale of* magnesia; the remaining jtli 
torras tlje hydrate. But as the oxygen of the water is ecjual to 
that contained by the whole of the magnesia, it may l)e asked 
whether the water is all ec^lnbiiuM] with the hydrate, or partly 
supplies the earhonale with waterW crystal Usatioii. No })osi* 
live answer can be r(‘tiirned to this ijuestion, but it is very pro- 
bable tliat the carboiwile c^mtain^i no water ; /pV.¥^ Because this 
carbonate is often found, in a natural state, perf(»etly dry ; and 
because tlie water, in magnesia alba, is not sufficient to furnish 
the water of crystidlisation necessary for tliis salt, in an isolated 
state: SecanJh/, As the water, in this cast', performs the func- 
tion of an acid, (a function more active than tliat of water»of 
crystallisation), it seems highly probaldc tliat, in order to toun- 
t(Tbalancc llac stixmger agent, the carbonic acid, the atoms of 
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water must enter into this compound, in a number pi*(^>qftion- 
jUly greater than those of the carbonic acid. In all double salts, 
which have a common base and different acids, it is probable 
that the w^eaker of tliose acids must exist at a point of satura- 
tion proportionally inferior to that of the stronger acid : exact- 
ly as in double salts which hav^ two bases, the weaker of those 
bases is often less saturated with acid than the stronger base. It 
is possible, therelore, that wlien a carbonate combines, with a 
hydrate to form a double salt, the carl>onate may coijl^in ;no 
water of crystallisation, and that all * the water found in this 
double salt may belong to the hydrate. In magnesia alba, the 
carbonic acid contains two times the oxygen belonging to that 
part of the magnesia combined with it ; and the water contains 
four times the oxygen l^elonging to that part of the magnesia 
which forms the hydrate ; so that the water, in this case, is 
at a degree of saturation proportional to the bicarlkmate of 
this earth. According to these premises, magnesia alba is 

Mg Aq^’ + 3 ifg C“, from which the composition, deduced 
by calculation, is, 

Magnesia, - - 44.641 

Carboi/lc acid, - 35.736 

Water, - - 19.621 

which agrees perfectly with the result of our analysis. 

Carbonate of Z'me . — The carbonate of zinc is known to be 
soluble in water, by an excess of carbonic acid ; and when the 
sulphate of* zinc is decompos’d by an alkaline caxlxmate, a great 
quantity of the precipitated oxide remains dissolved in carbonic 
acid. The resemblance of this plit3«omenon, to what liappened 
in tlic case of magnesia all/., gave rise to liie suspicion that it 
was owing to a similar cause, and induced me to submit the car- 
bonate of zinc to a particular^ examination. I then found that 
this carbonate has the same composition when precipitated in a 
cold, as itf a boiling, state ; and consequently that the usual 
quantity of water, employed in such an exj^eriment, is suffi- 
cient to complete its decomposition. The carbonate of* zinc, 
when precipitated from a solution containing also muriate or 
sulphate of zinc, always carrier with it a jxjrtion of imirialic or 
sulphuric; acid, which washing cannot remove. When precipi- 



251 


which iUpend on Weak AJimtics. 

tated^by aii excess of " the alkaline carbonate, it seemed to con- 
tain a small quantity of’ thifa carbonate ; and the result was si- 
milar,* wliether the cuarbonate of })otash or of soda was employ- 
ed. Ill different experiments the carbonate of zinc, wlicn pre- 
cipitated by carbonate of jxitasli, in the smallest jjossible excess, 
gave from 73.15 to 73.25 ptr cent of oxide of zinc. When the 
Ijcjuid contained more alkali, I found from 73.6 to 73.7 per cenf. 
of residuum. In the latter case, the oxide, after cooling, was 
white ; but in the former it had a slight tint of very 
pure yenow. The oxidtf of zinc, whivh I used for these expe- 
riments, had been .separated, by evajxiration, from a solution of 
this oxide in caustic ammonia. It was then dissolved in an 
acid, and hv adding to the solution a carbonate, sometimes of 
sometimes ol’ soda, the oxide vvas changed into the cai> 
boriate of zinc. Having analysed this carbonate in the appara- 
tus used for the magnesia, I found 

Oxide of zinc, - - 73.15 

Carbonic acid, - - 14.72 

Water, - - - 12.13 

I made several ex]XTinienfs, but their results varied so little, 
liiat it is imneccssary to detail them. Tl^e oxygen contained in 
the oxiile of zinc is 14.344 ; whilst that of the carbonic acid is 
10.695, and that of the water 10.704. The tw^o last quantities 
arc thus ctjual : but the on vgen, in the oxide of zinc, is to that 
in tlie carbi'iiic iu;id ns 4 to 3 ; a ratio wdiich does not occur 
eitlier in blue carbonated copper or magnesia alba, and wliicli 
affords another prcK>f in favour of tjiose opinions which I have 
explained alxive. If we consider the sul>stmice now' analysed, 
as consisting of the hydratt' combined with the carbonate of 
zinc, it will ap|K‘ar to contain one imdecide of a hytlrate of the 
oxide of zinc, in w hich the water lias 3 times the oxygen of the 
base, and 3 moJtvules of a carlxutatc, in which the oxide and 
the acid (contain equal quantities of oxygen. It is represented 
by the fontnda, /ii Aq® -|- 3 Zii C* ; and by calciilatiim tlie fol- 
io wing result is deduced from it : 

Oxide of zinc, - - 73.04 

(\‘irbonic iw'id, - - 14.79 

Water, - - - 12.17 


** Zn representij 1 atom of ::inc combined with 2 Atoni:^ of oxygen- 
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I have suspected that the result of my experiments ^*on- 
ceniiiii^ tlie composition of oxide of zinc, indicates a small ex- 
c(‘ss ol‘ oxygen, occasioned by the j)reseiuie of iron in the (listil- 
led zinc which I employed. My suspicion ac/tjuires force from 
this analysis, wliich (suj)j)osiiig tlie substance operated upon 
equfilly ])ure in fill cases), il is easy to ])erform with an accuracy 
that shall prevent any variation in the ih*st decimal place of the 
number which expresses the weight, esj)echilly of the oxygen.^ 
For determining this |>oint, 1 made several new attein])t^^l^^r^V 
tain zinc absolutely ])ur(‘, IniL the recurfence of iny ii)rmer difh- ’ 
C'ulties prevented me from continuing them. 

It may be objected to our ofunion concerning tlie nature of 
the substanie now analysed, that the liydrate contains more 
water than when it ocxairs in an Isolated .stale ; but we have al- 
ready seen, that in double salts the quantity of water may be 
different from wlial exists in the ingri‘dients, taken separately. 

In an excellent work, jiubJished fifteen yt^ars ago, ii])on tin 
composition of the different ores of zinc, wliich are luuned cala- 
mines, Mr Smithson, heside-s tlie crysUillised neutral dry carbo- 
nate of zinc, examined another s|)ecies of earthy carbonate ol* 
zinc from C'arinthia, :yid found it to be c()m])Osed of 71.66 ])er 
cent, of oxide of zinc, 16.64 of carbonic acid, and 15 of wntei*. 
Its coinpo.sition is evidently the .same as that of the arliflcial sub- 
stance wliicb we have just analysed. Mr Smithson himself con- 
sidered this substance as a chemical combination of' the carbonate 
and tlie hydrate of zinc; and tlie inaccuracy of the proportions 
which he assigns to these, ingredients must h.'ive proceeded 
from his imacquaintance witli those laws r)f combination which 
have since been discovered. . • 

Subsidpltaic and Sabmnnate of Mag'ncsni . — Before finishing 
this paj)er, 1 shall say a few words of those jirecijiitates wliich 
are produced by caustic aiiiniimia, in the solutions of siiljdiate 
and muriate of magnesia. It has often been maintained that 
these precijiitates happen, from the tendency which salts of am- 
monia and Jiiagnesia have to form double salts. MrPfaff'of 
Kiel even tliought it in his power to determine the composition 
of* tliese double sails, from die quantity of precipitate, obtained 
by mixing a magnesian salt with caustic ^immoiiia. But this 
siipptisition is incorrect ; for I have ascertained that the preci- 
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pitate varies in quantity according to the quantity of ammonia ; 
by*cmploying a very great excess of wliich, nearly all the mag- 
nesia may be precipitated. The precipitates in qiu^stion are not, 
liowcvcr, pure hydrates of magnesia. That winch we obtain 
from the sulphate is half transluceni whilst it continues in the 
liquid ; it has a granular appearance, and deposites itself very 
quickly, as if it were heavy. That which results fi’oin the muriate 
is w^^ite, oj)aque, and mucous ; and it is very slowly deposited. 
Jn ^jc first I found, magnesia, 67.5 per cent. ; sulphuric acid, 1.6; 

30.9. The oxygen of the water somcwliat exceeds that 
of‘ the earth, wherefore that j)ortion of magnesia which is com- 
bined with the sulphuric acid, must be joined to a gi-eatcr pro- 
portion of water, than that other jx)rtion of magne.sia which 
forms the base of the hydrate. Since this sulphuric acid cannot 
be extracted by water, it evidently belongs to the chemical 
txanposilion of this substance. At j)rcsent it is difficult to 
make an analysis of this cmipound, sufficiently exact for being 
calculated with certainty, because one of the ingredients is found 
in such small quantity ; but the composition will probably^ be 
found to consist of one molecule of a subsulphate of magnesia 
with water of coinbination, and of* a great number of molecules 
of hydrate of magnesia. The same is likely to be the case with 
the ]irecipitate wdiich results from the muriate of magnesia. It 
is very difficult to obtain this substanee in a state of purity, be>- 
causc its mu(;osity jjrevents the water from passing, and tlicre- 
fore causes the salt, before it can In? washed, to attract a very 
considerable quantity of carlxmic acid. For this reason, I have 
not been able to analyse it accU!*atiiy. I perceived, however, 
that there w^as about 1 pjr eenU of muriatic acid upon Avhicli 
the water had no influence. \ 

These researches indicate a species of combinations, which 
deserve to be examined with more attention than lias hilherto 
been bestowed upon them. It is plain., that the afRnitics upon 
which they dcjiend, must have performed an inqxirtant part in 
forming the inorganic ])ortion of our globe ; and tliat the study 
of them may become higlily advantageous in our iucpiiries con- 
cerning the nature of* mineral substances. * * 

'OL. I. NO. ocTour:« 1819. s 
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Art. V. — Account of some Experiments^ made with the view 
(^' ascertavning the different substances from which Iodine 
can he prot ured. By Andkew Fyfe, M. D., Lecturer on 
Chemistry. Coniiiiunicated by the Author. 


Sm lIuMiuiRV Daw, ifi one of his early papers on Iodine^ 
published in llie Philosoj>hicaJ Transactions for 1814, mentions, 
dial he bad procurc'd this substance from tlic 

Fuciis cartila^’ineus. Fiu us fllifonnis. 

meinbranaceus. Ulva pavonia. 

rubens. linza. 


He did nol, liowever, obtain it iVom the alkaline matter manu- 
ikclured at Sicily, Spain, and the Homan States, nor did coral 
and the ashes of the sponge seem to contain it. 

Shortly after the jiublication of this paper, 1 commenced a 
series of experiments, to ascertain the diflerent substances from 
which iodine could be obtained. 

An account of these was read bel'ore the Royal Medical So- 
ciety of this ])lace, in the winter of 1815. Since then I have 
had several opportunities of subjecting other substances to 
analysis, Mith the view of ascertaining if tliey would yield io- 
dine. 

I may here remark, that at the time when most of these exj)e- 
riments were made, it was not known that starch proved a deli- 
cate test of the ])resejice of iodine. I liad therefore reeourse to 
that of silver, as pointed out by Sir II. Davy, when the vapour 
of i(^dinc did not aj)j)ear, on die addition of sulphuric acid U) 
the saline substance. 

The first object in these <^j)erinieiits, was to ascertain the 
different marine plants from which iodine could be obtained. 
For this purpose I procured (|uanlilies of all the common kinds of 
sea-wx'cd growing on the shores dl* Leith. These Averc dried by a 
gentle heal, and then burned, either in a large crucible, or in a 
chaffer; tlie temperature never being so high as to cause the 
fusion of tlie substances. The jiroduct of tlie combustion was 
dissolved in water, and the solution was evaporated to dry- 
ness. Sulphuric acid was added to the residue in a glass tube. 
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and lieat was applied, by which moans llio icjdine, when present, 
was driven off in vapour. In those cases in which iodine did 
not appear by tJic above method, recourse was had to the more 
delicate test of the presence of this substance. 

In this way I pjocured iotlinc from the residue of the com- 
bust ion of‘ the Fucu.s nodosus^ tlic Funis scriatus^ the Fucus 
palmatus, and tlie Fucus d\gha1us ; the last of which seemed to 
affoi^ it in greatest quantity, both from the leaf and stem. 

L likewise' obtained it from the ashes of the IJlva uinhilicalisj 
and of a species of Cimfcrva. I repeatedly attenij)ted, but 
without success, to j)r(X!urc it from the Fucus vesiculosus^ the 
ashes o wliicli did not yield the vapour of iodine, on the addi- 
tion of sidjduiric acid, nor did the more delicate test indicate 
the presence ol‘ their substance in their solution. This confirms 
an exj)erinient of Professor John, in which he failed in obtain- 
ing iodine from the Fucus vesiculosiis *. Dr "I'lioinson like- 
wise mentions, that a foreign chemist did not succeed in pro- 
curing it from the above plant “f*. 

I next endeavoured to procure iodine from plants gro’’^ing 
near the sea, not belonging to the class Cryptogarnia. With 
this view' the Plantago marithua^ and Arcnarta pephndcs., wt^re 
subjected to the usual trials, but without success. I also failed 
iij my attempts to obtain it from the ashes of‘ the Salsola Kali. 
1 was led to expect this, as I did not succeed in })nH wring 
iodine from barilla, the prodi ct of the combustion of different 
species t)f Salsola and Salicornia. 

From the above exjKTimeiits, I concluded that iodine was 
contained only in the plants of ^hc class Cryjrtogamia. 1 was 
naturally led to examincf if all|thc plants of this class afforded 
this substance. ^ 

For this purpose I procured several of the fresh water cryplo- 
gamous plants, and subjected tliem, after iiieineration, to tJie 
action of sulphuric acid ; but no iodine was given off. I like- 
wise attempted to obtain it from the Agaricus eain])csli and a 
Boletus growing near the sea, from the fillces potiium fi- 
lix and aculeatiim), from the niusei, and from s<'M'iul s})eeies of 


* Vid. Annals of Philosop/.t/^ NDvember 181 j>. 
f Ibid. January IbKi. 
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lichens, bui ^vithoul success. It seemed, therefore, that iodine 
tvas confined not only to the class Cryptogamia, but to tlie ma^ 
rine productions of this class. 

The next object was, to ascertain if the marine animals of the 
lower orders could be made to j iold iodine. For this jmrpose, 
the residue of the incineration of oysters was dissolved in water; 
the solution was e\'apjrated to dryness, and sulphuric acid was 
added, but without any aj)pearauce of iodine. Coral was like- 
wise subjected to a similar trial, and with the same result. JF 
however succeeded in procuring it from the common sjxmge of 
the sliops, al'ter burning it, and treating it in the usual wixy*. 

As bom these experiments, it appeared that iodine was af- 
forcIt‘(l only by jnarine productions, it was of consequence to as- 
certain if it could be procured from sea-water itself. With this 
view, I subjected the residue of the evaporation of sea-water, to 
various trials. 


The cornnion method of procuring muriatic acid from the sji- 
line matter of sea-wat(T, by the addition ol’ sulphuric acid, con- 
vinced J))e, that if this substance contained iodine, it could not 
in this way he got from it. I was therefore obliged to have re- 
coutnv to other means. When sea-water is suhjected to gahan- 
isni ill a gold euj), a siiia'd quantity of a black powder is fornuxl ; 
this, it i^ supposed by Sir H. Davy, might beacomjiound of io- 
dine and gold. To ascertain if lliis was the case, a (juanlity of* 
sc^a- water eoncenlrateil by eva])oration, nas put into a silver ves- 
sel, altacliul to one eiul of a galvanic l)att(*ry ; a gold wire from 
the other end, was introduced into the fluid. The silver in a 
short time acquired a dark c<)&ting, and a minute [lorlion of a 
black powder was formed. s was ^subjected to the action of 
fused ])otassa, and then to suljf^iiiric acid, but without any ap- 
])earaiice oi‘ iodine. 

During the preparation oi' kelp, from wdiicli iodine is procur- 
i‘(l, the vegetable matter is subjected to a high temperature. 
Conceiving that, perliajis, the iodine might be a product of the 
combustion, some of the residue of llie evaporaiioii of sea-w^atcr 


• In the experiments with sponge, the vapour of iodine was given o/f copiously, 
Ify thcjiaddilion of sulphuric arid to the ashes. I repeated these ex})erimcnts seve- 
ral liint's, am they were at variance with those of Sir H. Davy, Ph/L Trans, 1815. 
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wasTnixed with charcoal in powder, and a liigh heat applied to 
it. ‘When cold, the mixture was treated with sulphuric acid, 
but without obtaining any icxline. 

Tho saline matter of sea-water was subjected to various other 
trials, but uniformly with the same result. 

In the experiments on the shbstances mentioned, from which 
iodin^i^was procured, and also, as I have said, in the preparation 
c)f hejj:>, the bodies are subjected to a high temperature, — are we 
fo'ilirei* from this, that ^the iodiiv^ is a product of the combus- 
tion ? « 

To determine this, a quantity of the Funis serraius was infused 
in water for somi^ hours. On evaporating the solution, a mass; 
of a syrupy consisUmce was obtained. When this was subjected 
to the action of sulphuric acid, with the aid of heat, iodine in 
vapour appeared. The stem ol‘ the Fucus d'igitatus.^ treated in 
the same way, aflTorded iodine. It is remarkable, however, that 
the infusion oi‘ sponge did not in this way >ie]d iodine, though 
the s]X)nge which had been kept in water for some time, affor'|* 
cd it after being burned and acted on by sulphuric acid. 

From die above, we may conclude, its ftir as these experi- 
ments go, 

1. That iodine is not containcxl in sca-water. 

2. That it is confined alone In marine productions. 

3. ^rhat the iodine eontaincHl in kelp, is not a product of tlie 
combustion. 

4. That the substances which afll)rd iodine, belong to the class 
Cryj)toganna, unless, wdlh joine lAturalists, we consider S]X>nge 
as belonging to the animal world. ^In the classification of Lin- 
nmiis, however, tlic Fuel, Ulvfc, and Confor\:e, from which I 
have procured iodine, belong to the class Cryjitogamia, subdivi- 
sion, Algae aquatiem. Along with these, Linmeus was inclined 
to place the sponge, though he was doubtful ol’ the correctness 
of this arrangement. If, then, we adopt the opinion of' Linnaeus, 
wc must conclude, that iodine is confined to the vegetable world ; 
if wc incline to the former opinion, iodine must be considered a 
product likew ise of the animal kingdom. 

May not the fact, that sponge contains iodine, be an argu- 
ment in favour of the opinion of Linnaeus, th.at this substance. 
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j)r('[>cTly belongs to the vegetable world, clasfe Cryptogamia, from 
the j)lants of which iodine is obtained. 

5. It appears that the icxline contained in spmgc, is in a dif- 
ferent state of combination from what it is in the other substan- 
ces, as in the former it is not soluble in water, while it is so in 
the latter. 


Akt. VT . — On the prtpa't ution of Opivm hi Great Ifrltaia. 

II V John VorNO, hVlIow of the lloyal College of Surgwnis, 

lAlinbnrgh. ( ’ommuuieated by the Author. 

The natural history of ()[)iiim, and tlie manner of collecting 
and ]irepanng it in the J\aM Indies and in I'er.^ia, has been fully 
detailed bv Hr Samuel Crump, in his Tncpiiry into tlie Nature 
and ]^ro]KTlies of ()j)ium. He examined the different accounts 
related by authors, from Dioscoridos, I’liny, Kmmpfcr, and 
many otlicrs, till the year ulx'n hi*, interesting work 

w.'is completed. 

The preparation of ojfuini in Britain has longbei'U a desidera- 
tum. Premiimis ha>e'‘Wen oflered by the Socic'tv of Arts, and 
more ri'ceiitly the ('aledonian Horticultural Society. Sj)eci- 
inens of llritish o})ium have been ])rodiKed, and proved to l)e in 
no degree inferior to the best foreign opium : Hut it has not yet 
been ascertained tliat this valuable drug can be cultivated in 
Ilritaiii with profit to the grower. 

The* few cx])erimeiits wlVieh have been made, Avere con- 
ducted according to tlie castiien mo^le. Hut the temperature, 
Avinds and rain of this cUm.'yp*, have Iiitherlo been justly con- 
sidered as insu])erable obstacles. Of these the lemjierature may 
be held as tlie least ohjeetionablc*, for tlie largc‘ While Hoppy 
(Papa'vcr fiomnifennn oi' Liumeus^ from w hic h foreign ojiium 
is obtained, comes to maturity in this climate. Hut it is further 
objected, that the higb Avinds beat down the plants, and tlie 
l«t»s w^'^sll off the opium, before it can be colkx*ted, when the 
eastern mcKle of‘ gathering it is practi.'cd. It has thewfore bc^en 
]iroposed to cultivate llic garden poppy of this country, bcrimsc* 
it is not so liable to be damaged by Avind as llie large wliite 
pop])} . 
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It is the object of this article to describe a method by which 
thciie obstacles have been completely removed, and to demon- 
strate from tlie result of experiment, that opium, superior in 
quality to the best Turkey opium, can be procured in Jiritain 
in sufficient quantity^ not only for home consiim])ti<)n, but also 
for exportation. It is proposed to cultivate the poppy not only’^ 
for its opium but also for its oil ; and it will appear that a crop 
of early potatoes may be raised upon the same sjiace of p^round, 
•Wtli tlie opium and oil by the same culture, and that such a 
crop will, in a good season, yield a clear profit of from L. 50 to 
L. 80 per acre, allowing L. 60 for expent es. 

The monopoly of the opium, produced from the culture of 
tlic poppy, is the third ])rincipal branch of the East India Com- 
pany’s tcrritorml revenue in India 

In 1773, the contract oi extensive ])rivi]ege for providing 
opium was granted to Meer Munkeer, in pref(‘rence (as was 
stated by Go\erninenl) to any one i lse, b(‘caiise, being tlu* })er- 
son emj)loyed by the g(*ntlemen of‘ Patna in that business, lie 
was the best ac(piainte(l with the jiroper mode of managing it, 
and would account I’or any outstanding balances, lie was to 
deliver the llaluir o])ium at 320 rtqx'e^v ‘'U^d tlie Oude at 350 
nqiees jK?r maund. 

Since that time, the East India Company's annual revenue 
tipon that article alone, has risen from eight to u])wards ol" 
eighty lacs of rupees, or more than a million Sterling. By a 
rcj)ort, dated East India House, 29tli February 1816, which 
was at that time laid before rarjjament, liie sale ol' opium in 
Bengal fin* the year 1813-14, amounted ti) 96 laes, 40,729 cur- 
rent ru])ees, the advances and chirges upon which, only amount- 
ed to 10 lacs, 77,638 current ruj'^vs. 

But the o])ium used in Britain is prin( i})ally supplied from 
Turkey. The gross amount of* duty upon opium, im[K)rted in- 
to Great Britain in the year 1816, was only I^. 2,651 , 13s., 
while the average quantity consumed in Britain, is 14,400 lb., 
whicli is chargeable with a duly of 8s. 8d. per jiouiid. There 
is besides from 250 to 300 cliests of opium irnjxu'ted Irom 
Turkey, and Icxlged in bond warehouses for exportation, each • 


Pnrliamcnicry Reports, vol. vii. p. 2!?. 
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chest containing from 1501b. to 2001b. of opium. This state- 
ment is from a member of the Turkey Company in London., 

As the method of gathering opium, alx)iit to be pr()jx)sed, 
differs materially from any other hitherto in use, it may be pro- 
per to observe, tlial Mr Ball, M'ho obtained a premium of fifty 
guineas from the Society of Arts,,co]lt‘(-ted his of)ium according 
to the Bengal method, which is aecnrately (lescribcd^ by ]Mr 
Kerr who was an ocular witness, and hy A. W. 
whose accounts agree with that given hy Kivwpferius ^ rospi'cting 
the mode of collecting opium in Persia. seeds, according 

to Mr Kerr, are sown in C|uadrangular areas, tlie intervals of 
ivliich are formed into a(|ue(Iiu*ls for conveying water into each 
area. The plants arc allowed to grow six or eight inches from 
each other, and arc j^cntifully su))]))ied willi water til! they arc 
six or eight inches high, when a nutrient coinjtost of dung, 
ashes, and nitrous earth, is laid OAcr the areas. A little be- 
fore the flowtTs appear, tliey are again well w'atei(‘d till the 
capsules are half grown, when the watering is sloj)pcd, and they 
begin to collect the opium. This iJiey effec t hy making, at sun- 
set, two longittjdinal incisions from below upwards, without 
penetrating the caviu^^vith an instnintent tliat has two points 
as fine and .sharp as a lancet. The incisions are. repeated every 
evening, until each cjipsule lias received six or eight wounds, 
and they are then allowed to ripen their seeds, "fhe juice wliich 
e^xudes is colleeled in llic morning, and being insjiissaled to a 
proper consislenee, })v w'orking it in an eartlien jiot in the snif 
heat, it is formed into cakes foj sale. 

In this manner Mr Bali eollpetcd four oiinees of opium from 
one fall and twentv-t igiit s(]iJre yards of ground, which is at 
the rate' of 22 Ih. 8 oz. per aeix. But, in anotlier place, he ob- 
serves, that })y a eaieulation wdiieh lie made, sujijiosing one 
poppy growing in one s(juarc foort of earth, and producing onc^ 
gniin of o])ium, more than 5011). will be collected from one sta- 
tute acre of land. But if I lake his proposition, and calculate 
by the ruJI^ used hy land-measurers, the produce in tliat case 
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would only be 5 lb. 11 oz. and 1 dr. per octe. If Mr Balias as- 
sertions with respect to the probable produce had been correct, 
there can be no doubt that opium would have been prepared in 
this (xjuntry to a considerable extent. 

It is probable that Mr Thomas Jones, who was a candidate 
for the premium offered by the ^S<K*icty of Arts, was misled by 
tlic speculations of Mr Ball. Mr Jones only collected 21 lb. 

7 oz. bf^pium from live acres ami upwards of poppies, and ob- 
taincd“ the premium of filly guineas for the larovsl specimen. 
Tie collected his opiunf according to the Bengal metliod ; but 
some ot liis popples, lu* says, became stunted, and otliers were 
entirely destroyed by remarkably dry weather, w^hlch continued 
.six weeks from the heginuiug of May. This may be consider- 
ed as the reason why he obtained so little fi-om five acres. In 
another place he says, that the largest quantity which liis man, 
seven cliildren and himself, were able to procure in one morn- 
ing from 5 to 9 o'clock, was one }>ound and a half. This ha}>- 
pened when tlie dew wcus remarkably great, and succeeded one 
of the warmest days of the summer. And as lie fidmits in iBK- 
other place, that the opium (which appeared upon the luiuls in 
a soft ash-coloured substance), wTicn first collected, is, from its 
union with the dew', much loo soi*t to be formed into a jiropcr 
conslstcjicc ; making a proper allowance for tlie tw aporation of 
its watery part, I conclude that he gathered only in one morn- 
ing, after a warm day, in the same ratio that they gather opi- 
um in the Ivist Indies. They have no rain in liulia during 
the .season of gathering o])inm, and Mr Kerr says, that then' 
one acre of pojipies yields 60 lb. of opium. 

Tlicse observations, collected fr fm Mr floncs’s paper to the So- 
ciety of Arts, slioukl be kept in vftMv, as they may help to illus- 
trate one of the objeet.s of tliis essay, and confirm the superiori- 
ty of my method of collecting opium in Britain. 

Dr liowison, w^lio was some time inspector of o])iuin in Ben- 
gal, is the only other person, so far as I know, w ho has given 
an account of the result of liis experiments for making opium in 
this country. Although lie was not the first wlio collected the 
milky juice of the pojqiy in a ffnid state, it is suppo.sed l;e is ^ 
the first who, in tins country, has given the ])rel’erciice to that 
mode. Dr Alston collected the milky juice in the fluid state 
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according to Dioscorides*, and dso in the Persian way describ- 
ed by Kaempferius, from several varieties of the poppy. Jle 
also collected the true tear, as he calls it, by cutting the star 
of several heads, bending them do\vTi, and suffering the milk to 
drop into a tea-cup ; yet he says that he collected more by the 
Persian way than by that (lescrij)cd by Dioscorides. 

The instrument used by Dr Howison for wound in; •• the pop- 
py-heads, consists of a l>rass ring, made tp fit the middjelfinger 
of the operator, in which is fixed a wheel set with lancets* ^riiich, 
when put in motion by drawing the hand along the r>o})py head, 
makes with great expc'dition whatever number of perforations 
are wanted, each giving out its distinct drop of milk, by which 
a great surface is afforded, both for support and evaporation, 
and to prevent the flowing milk from running upon the ground, 
the unavoidable consequence of the method formerly in use. 
And for gathering the opium, he em))l<)ys a tin flask, flattened 
at the mouth about half’ an inch, with which lie scrapes oft* the 
opium, lly means of these instruments, Dr ITovison obtained 
a cuke of opium that w(»igbed 8] oz., and wliich was collected 
from a field of jwppies measuring about five iiills, which is at 
the rate of 17 Ib. weig^tt of opium jier acre. 

Dr Howisoifs jmuctiiring instrument and collecting flasi:, 
may certainly be considered as a material improvt^ment u})on the 
Hindoo instruments, and he found that they answered his ])iir- 
pose to a certain extent in gathering ojnum from the garden 
jxippy. But when the ujieveiiness ujion the surface <)f the ca])- 
sules of tlic white pojipy is CYUsidered, it will be found imj)os- 
sible to ada])t the inoutli of‘ the flask so as to collect the whole 
of the juice without materially injurmg ihe capsule, and much 
of the juice would still rcmalii in tlie interstices of’ the ridges, 
which arc f'or the most ])art found u])on the capsules of the 
w’hite poppy. Besid(‘s, the juioe very soon acipiires a rojnness, 
and adheres to the mouth of* the flask, wliicli must interrupt the 
gathering, and there is a chance of the juice being spilt by liaving 
“lask siisjiended to the body of the gatherer. 

Dr Howison Las stated .several objections to the cultivation of 
the large white }Joppy in this country, and has given the prefe- 
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rence to the double red garden poppy and its varieties. He 
says, that the white poppy, from its large head and very consi- 
derable height, is of all otliers the most liable to be hurt by 
winds ; ami unless they be cultivated in a sheltered situation, 
^few will be found standing when the season for gathering the 
opium arrives. Hut independent of this, he says, that it never 
arrives aysucli j)CTl'ecti()n in this climate as to yield milk of pro- 
per (‘ojJTStence for making good opium, and that the few tliat 
do come to afford milk, continue in that state only for a day, 
and any attempt to hlefd them a little sexmer or later would be 
without success. 

Mr Kerr *, however, informs us, tliat the large white pop- 
py grows in Britain without care, to be a much statelier plant 
than it does in India with the utmost art; and Dr Alston -f*, 
after commenting ujKm the lontroversy, heiher opium is got 
from the white poppy <>r from the black, condudes that, as a 
medicine, it is of no consecjuencc wlielher it be taken from the 
one or from the oilier. Dr ( Vump also observes that the white 
variety is to be jiroferred, as aff'ording opium in greater ([iitfn- 
tity than any of' the rest, and there can be no doubt tliat this 
poppy yields the largest and most jiru-y l^eads. 

Dr llovvison has stated (hat 200,000 11). of opium arc made 
aunuallv in Bengal ; and (hat nolwithstanding all the care that is 
taken in (collecting it, one third of the crop is lost ; l)ut there is rear^ 
son to b('licvc that lh(’ wa.ste is raueh greater than he sup]K)ses. 
For in vvliatever wa y tlie in( isions an? made, the milky juice instant- 
ly flows in a wasteful stream, and ^y running ujx)n the ground or 
upon the leaves, one tliird of 4hcf crop at least must he lost be- 
fore the gathering commences iu'the morning. In this climate, 
he remarks, wlicrc the scrc'nest dBy is often Ibllowed by a night 
of deluging rains, llic adoption of the Bengal method would be 
worse than trusting our fortunc»to the ehauce of a lottery. 

Although Dr llowison was convinced that the juice of 
the poppy undergoes no change in its properties by exposure to 
the air, farther tlian acc^uiring a greater eonsisUaicc* from the 
evaporation of its watery part, he states in another jilace, that 
in Bengal, where there is no rain during the opium gatli^ring^ 
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season, tlic custom of allowing the milk to thicken, by remain- 
ing for some time on the capsule, is higlily judicious. Wrhile, 
in anotljer pari of his account, lie admits tliat that custom is the 
only reason why tliey lose oiic-thiul of their crop. 

Supposing that if 200,000 lb. of opium give the East India 
Company L. 100,000 Sterling annually, by Dr Hov'soifs ac- 
count they lose more than L. f30,000. But were thil ss^)ply 
to amount to half that sum, sufficidit importance, irc\-^t(> be 
supposed, woidd be attached to the means l)y which such a sav- 
ing could be efleeied. ** ; 

Mr Kerr slates, that there are about 000,000 Ib. of opium 
annually exported from the Ganges, indej)euflc‘nt of what is 
consumed in the interior. He also states, that it is frequently 
mixed with cow-diiug, the extract obtained by l)ol]ing the 
plants and other additions, which arc kept secret. It is, in- 
deed, frequently so much adulterated, that considerable quan- 
tities are burnt at (\alcajtta by order of the Government. 

In the .siinmier of lSi7, I cultivated a small field of poppies, 
containing about 20,000 plants of the Papaver somnilerum of 
Idnujcus, out ol' nnIucIi I selected two beds, measuring one fall 
and fourteen square yiy:ds, for the purpose of ascertaining what 
quantity of opium i( v.(ndd ])roduec. I (olleeted the opium 
from tluit pari selected fur the ex])eriment myself, while the 
rest of the croj) wa>, gathered by the pcojde I employed. I 
collected as much of the milky juice as was equal to 1 drachm 
ol‘ solid opium in the space of an hour; but as my jn'ofessional 
avocations pi’c^entcd me fro^n regularly su|K‘rinU*nding the 
people at work, they did not gMlvrr so much as I expicted. I 
as(‘i'r;ained, liowever, that they coiilSi gather at the rate of 1 
(Iraelim in the hour. *t 

I had my po})pies sown in three different wa> s. The lirst 
broad-cast upon beds, three fett wide with an alley between, 
and thinned out to the distance of four and five inches, 
when the f)lants wxtc about two inches high above the ground. 
'Die soecanl on beds three feet wide, in rows, six rows to a 
bed, and six inches between the plants. The third on the 
^spaeas betweem row’s of asparagus, two row s of jiopjncs on each 
^pi^ce, eight inches betwxen each ro-.v, and mx inches between 
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"the plants ; two feet four inches between cacli double row of 
])oppies occupied by the asparagus. 

The first produced only one capsule, the second two, and the 
third threij capsules. 

Having ascertained that llic white poppy, when cultivated 
\ipon the wide drill plan that I have adopted, not only gives 
oiit more <ppsules, but much lai*ger ones than when cultivated 
in YiTb brc#id-east way, or close rows ; it is evident there must 
be a gA*at saving ol‘ labour, for it will take as much time to ga- 
ther the juice front a snvill head, as it would do to collect three 
liine^^ .i.{: quaiitily ol' juic(' from a large head. 

"J'lie pianls between the asjtaragus rows having more room 
to gr(uv, had not only more capsules, but they were much lar- 
ger tliaii those sown broad-cast, or in beds in close rows; and 
as early potatoes, cultivated in a piece of ground adjoining my 
cro}), were sold for a high price before my plants began to flow- 
er, I projios('d the following yeai* to have, by this mode of cul- 
ture, llie same quantity of ojuiim with a eroj) of early potatoes, 
as I obtained from an e(]ual measurement of ground whej#' 
there was nothing but poj)pies. 

Accordingly, in 1818 I selected a ])leee of ground in the 
highest slate of culli\ation, well manured wath horse-dung, in 
which I planted early })olatoes, in rows lour t'ect wide. Fur- 
row's were first drawn; in these furrows the dung was laid; 
then the sets were drop])e(l on the dung, about uiue inches 
asunder, and covered by the hoe. The potatoes were planted^ 
the first wTck of February; and the ])oppies were sown about 
the middle of A[)ril, on the middle space between the potato 
rows, two row s of pop[)ies o'« e£^h space, and twelve inches be- 
tw’cen the rows. When the p<»|p>y })lant.s were about tw'o 
inelics above the ground, they were at first tliinned out by the 
hiK*, and afUTwnrds by the finders, to the distance of‘ eight 
inches bctwxen the plants. 

In tills manner I raisetl a crop of early potatoes e(|ual to 
36 liolls per acj*e. Although the |)otatoes will be ready for 
immediate use before the gathering of opium commences, 
the whole crop will not l)t‘ entirely ripe for lilling till after tlie 
opium is collected. The early pi^ato gives out hut a small 
stem, but where the soil is rich some of them may spread in the 
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areas, yet they can be easily pushed over to one side, so as to 
allow the opium gatherers to walk along the areas without 
trampling u]3on them. 

The distance between the poppy plants being wider than last 
year, upon an average they |)r(Kluced lour lull grown capsules 
each, and some of them j^rodiiced seven or eight capsules ; ana 
I gathered ihis season at the rate of two dimbms of solid opium 
in one hour, while, by the same method oi’ gatheri^j, I ‘could 
not collect more tlmn one drachni in the same time last ) car. 

Supposing one acre had l3een cullivrted in the saim*' manner 
as that })ie(*e of ground on which my experiment was made, 
the ])roduce in tliat case would have been etpjal to 57 lb., 
9 oz. 4 dr., and 48 gr. of solid opium, which is jii>t twice as 
much as I collected the year before, lint the seas(jn of 1818 
being so much more I’avourable than the jncceding year, Avill in 
a great measure account for the success of this exjX'riiiient. 
7'hcrefore the (juantily of opium that may l)e eolJcrled de[)ends 
greatly u|ioii the scvisou ; )el llu* i‘om|)araliv(‘ xiewol' the re- 
sult of the e\])erimeiit made i'l 1817, although ihe season was 
extremely unfavoiirablt', i.^ sidlicieut to prove, that my method 
of extraetijig and gathering opium, has a deckled advantage 
over any other that Has been n*(‘omn)ended. 

As my poppies were sown about the middle of April, they 
wev^ ready for Ideedliig about the middle ol' duly 

For making tlie incisions I use a double bladed convex 
^edged knife, having all the blade ecneied witli sealing-wax, ex- 
cept so much of the cutting edge a^. Is sullicient Ibr woimding 
the external rind of the cal side, without jjeuetrating its eaviiv, 
and with which I make one ^-r nioiv double incisions, according 
k) the size of the head, at^first longitudinallv, and al’tervvards 
obliquely u])wards Irom the stalk, Plate V. Fig. 4. 'I'liis o])eratioii 
commences al)out a week after the flowers fall, when the capsules 
discover to llie ]jressure a pro|K*r dc'gree of liardness. 

The instrument I used c*.onsisted of tw'o convex cxlgcd si*al- 
^)els, tlie blades of which were covered with sealing-wax, i*xeept 
about one-sixteenth part of an inch of the edge, and being 
wpund round the handles with waxed thread, the two were 
fastened together with other thread twisted round them, and 
thus held at the distance of about half an inch between eacli 
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blade. It is obvious that the blades ai’e covered with sealing- 
wax for the purpose of preventing the knife from penetrating 
the cj#\'ity of tlie caj)sule.s ; and it can be easily removed and 
applied again, when the knives require to be sharpened. But it 
ts proposed to have the blades mounted with a metal sheath or 
^ard for this purpose, as shewn in Fig. 6. 

uVhen the capsule is sufficiently scarified in the manner de- 
scriVwl, I ^ncMi cut off, with a sharp scalpel, the capitellum or 
star, wAii a thin slice of the external rind round it, Fig. 2. and 
by this test incision I obtained mo c juice than from a scarifica- 
tioii upol the side of tin? head. 

It is my method of gathering the milky juice of the poppy 
111 the fluid stale, that differs materially from any other that has 
been used, and it is on that account that I have been more suc- 
cessful than any other that has tried the experiment. 

Ill my conimimicaliou to Dr Duncan relative to Lactucarium 
or I.ettuce-Opium, published in the second edition of his Ob- 
servations oil Pulinoiiary ('onsiiiiqilion, I proposed to gather 
the opium by means of a sponge. But when 1 began to colle,|t 
ojiium in that way, I soon found that it would not do; for al- 
though the sjionge removes the juice more effect ually than the flask 
proposed by Dr Ilowison, it cannot be agiiln* entirely expressed, 
liecause the sponge decom])oses or separates the component prin- 
ci])les of the milky juice, and the resinous part adheres to the 
sponge, and soon clogs its ] lores- 1 therefore adopteil the use 
of a small eommon liair-hrush used by painters, and known to 
the trade by the name ol' Sash-tool, wliich answers the purjiose 
most completely, and with whichil gathered the milky juice, 
even tliough some ol’ the pkuif^ vere laid by wind and rain, as 
w ell as if they had been standing I used a camel-hair brush, 

but found the same objection to it as to the s})onge. The common 
sash-txiol, rounded a little at llie ^loint, without being ground, is 
that wdiicli I jirefer. 

For tile sake of experiment, I exposed myself one morning to 
a shower of rain for half an hour, while making the incisions 
and gathering the opium, and succeeded as wi‘Il as when there 
was no rain, without any other inconvenience than being wet, 
and having an additional quantity of water w ilh the opium. 
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When the brusli is sufficiently charged with juice, I scrape it 
off upon tlie edge of a tin flask, fastened to the breast of the 
gatherer, and eaj)al)lc of holding more than a day^s gathering, 
See Fig. 7. 

The gatherers follow tlie bleeders immediately. One bleeder 
will occu])y two gatherers, and if he be very expert at using tlU 
knife, he may keep three gatherers constantly employed. Wlvii 
I performed botli operations myself, I held the kni^e bn'tvei'ii 
th^? thuml), fore and middle fingers, and the brush bcTwcen the 
ring anti little fingers of the right liaiKlp while I held the pop[)\ 
by the stalk with tlie left liand. 

The juice is afterwai-ds formed into cakes or balls by spon- 
taneous evajioration in shallow earthen dlslu‘s, placed in a close 
rotim, stirring it occasionally during the evaporation oi‘ its watery 
part, to be afteVM'anls ke]>t in bladders. 

Ihc ojiei-ation for gatliering cannot be repeated witli advan- 
tage olU'iier tlian three times a week, upm the same cajisules, 
for no more juice will flow from one wound than what may be 
collected iinniediately, and a certain time must elajise beiore the 
plant forms more juice, lint it is evident a number ol' hands 
may be kept constantly employed upon a large field, till the 
plants cease to giv(j diit juice. 

One acre will keej) twelve gatherers and six cutters constant- 
ly employed for thirty days. That number can onlv gallur a 
third ])art of an acre in one da>, and by the time they ha\e 
gone through the crop, the cajisules at that place \\lieie tliey 
began to gather, will be ready for tlic o})eration being rejx.*ale<l. 
So that w'hen the milky juk\i cease.-> to flow', fi\ e ojierations, as 
already described, will have Been trade upon each capsule. 

Suj)])()siiig twelve gathereyfs to work ten hours in the day, 
and that each gathers Iw'o ounces and a half, or as much of tlie 
juice as will make that (juanlitv (jf solid opium ; in thirty' days 
they w'ill gatlici’ fifty-six pounds of opium from one acre. 

One acre of pipyiies cultivated aceortling to my method, will 
yield 1000 11). ol‘ sec'd, and tliis quantity of seed w^iJl give by 
expression 375 lb. of oil 

^ All account of the cultivation of the poppy for its oit will be given in our 
r.cit y umber. 
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Although tlic produce oi such a crop has not vet h-eeii clear- 
ly ascertained upon a large scale, tht‘ foll()\\iiio- may lie la!<tn as 
the estimate of one acre, from what has actuallv hten produced 
tn my ex])erinient. 

Estimated \alue ol‘ the produce of one acre, 

IW 11). of^ium, at JiGs L. 100 10 0 

^^TiiolN^^L'arly potatoes, at Is ,43 4 0 

f2.')0IlJ. of oil, cold drawn at Is. (id J8 lo 0 

125 lb\ditto warm, at /id, 3 2 (i 

500 oil casks, at 18s. per 100, 4 10 0 

1.170 7 () 
E\pences, 00 0 0 


Total of profit, L. 110 7 (i 

it may l)e taken tJvis way. 

o(i 11). oj)ium, at 17s. (id L. 40 0 0 

30 bolls oi’ j)o0iloes, at 21s 43 4 0 

250 11). ol Oil, cold dravMi, at Is. (id T.? 18 15 0 

125 11). ditto warm, at (id 3 2 0 

500 oil cask s, a I 18s. pej lOO 4 10 0 

1.. 118 11 (i 

h]\j)enci*s, Go 0 0 

Profit, L. 5S11 (i 


0])iuni costs the wholesale ih^iggist in London at this ume 
(May 1810) 17s. Gd. ])er lb., >>hicl), with a duty of 8s. 8d. 
j)er 11)., makes it 1.. 1 : G : G, ayd they charge th(' ajHaliecaj ic"^ 
3(is. ptT lb., which is the present I.ondoii price ol’ tlie aa tiele. 
I'he Loiuhai juice of o})ium varies so much, that about lAvelve 
years ago, it was as high as 84s. per lb., and it selt!o))i falls so 
low as 24s. 

If the crop can he got off the ground by the middle ol’^ 
August, it is pro})osed to have a s<'(U)n(l croj) of j)oiatoes or tur- 
nips, which will give, it is siipj)osed, about L. 30 inort'. 
voi,. j. NO. 2. ocToanji 1819- 
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(\)in])aralivc View of the experiments of Messrs Ball, Howlc- 
soii and Young, for ascertaining what quantity of Opium 
might 1)0 prepared in Britain. 

Vlr Ball, from 576 sejuare feet, or 1 fall and 28 ^ 


square yards, olUained alwiit 0 4 0 0 ^ 

Dr Howison from about five falls; obtained 0 8^0 

In 1817, Ml Young, from 1 fall and 14s(]uarc ’ ^ 

yards, containing 1800 plants, obtained 0 4 OT' O 

According to Mr Ball’s method, 1 fall produced I 

2 ounces and 2 drachms, or 22 8 ol 0 

iVccording to Dr Howlsoifs method, 1 fall pro- 
duced 1 ounce 5 drachms, and 36 grains, or 17 0 0 0 

By Mr Young’s rnetbcxl, 1 fall pnxliK'c^l 2 


ounces 7 drachms 2 grains and f, or 28 12 6 24 

In 1818, Mr Young, from 1 fall obtained 5 

ounces 6 drachms 4 grains and -f , or 57 9 4 4S 

EorplanatUm of the Figures. 

Fig. 1. represents the skeleton of tlic pojiyiy, and slu)\^:s the 
anastomosis of llic lactiferous vessels, ramified between the ex- 
ternal and internal rind of' the cajisule. 

Fig. 2. represents a*v ertical section of the }K)j)])y. 

Fig. 3. r(‘])r€scnts a transverse^ section c)f the po])py. 

Fig. 4. represents the double longitudinal and obli(jue inci- 
'ions iijKHi the external rind of the ]>op})y. 

J’ig. 5. represents the j)oppy with the points of the star oi 
c.'i])llal lilt off, and a thin slice of the external rind round it. 

Fig. 6. represents the doubly* bladed convex edged knife, Miib 
a brush at one end for gatberiiVg tiie,inilky juice. The blatles at 
the other end are covered with a sliield, except as much of the 
edge as is necessary li»v wounding the external rind of tJie cap- 
sule. The blades sliould be three inches long. 

lig. I. n*pre,scnts a tin flask, witli a slip of tin across its 
mouth for scraf>mg llie brush upon, and for holding the milk. Jt 
sliould be six indies long, four broad, and one incli wide at the 
iftoiitb *. 

EuixiiniGii, Map 1819. 

• The Society of Arts have recently vtjtcd to Mr Young the Gold Isis Medal 
for liis improved mode of collecting llritish (Jphmi Eo. 
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Art. Vir. — Accoinit of a slngjilar Affcciion of Visi 07 i. liy 
-tAMTs Jli’ssELL, Es(|. F.ll.S. E. and Professor of Clinical 
Siir^cM Y in the University of Edinburgh. Contained in a 
Letter to Dr Brewster. 

S l^now that you take a deep interest in every curious fact 
connected with optics, I use the freedom to send you an account 
of a Angular affection of vision wliieh occurred to me some years 

ago. ^ 

A gentleman came to town for a consultation, on account 
of a severe complaint in his stomacli. Previously to the com- 
mencement of tliis complaint, he saw equally well wiih both 
eyes, and the local distance of distinct vision was the sanu‘ in 
each of t!)em. 'fliis distance, liowcAer, had now undergone a 
change in both eyes; and, what is a remarkable circumsUiiice, 
the change in the two eyes was in opposite directions, the dis- 
tanci‘ in the oik! eye having become longer, and in tlie other 
sluwier, than the original local distance. But wdjile the ♦wo 
eycjs no longer eorres])ond(*d iji titeir limits of distinct vi.si(ni, 
each of them still retained the pow er of adaj)ting itself to varia- 
tions in the distance of external ol)jecls,*^o far as its Imnts of 
distinct vision admitted. I'he ])iipils retained iheir natural con- 
tractility to the stimulus of light. Tlie cornea and the diHerenl 
humours possessed perfect Iransjtarency ; and the most care- 
ful examination did not discover the slightest appcarai.ee of dis- 
<i*ase in any ]iart of the eye. 

The gentkaiian referred ihc^^i^igin of this affec tion of vision 
to the disordi'red state of^his stomach, and I saw^ no reason to 
riitertaiti the sitialle.st doubt wat^i rc’gard to the justness of his 
eonclii.sion. I'lte eyes readily ^uiipatliise with any morbid ir- 
ritation of the' sloniiKJi, though it certainly would not liave been 
expected, that one kind of irritation proceeding from the same 
source, should haAC ju'odiu^ed sncli dissimilar effects in the two 
iyes. Tlu‘ gentleman left town before the eomplaiiit in Jiis sUv- 
maeli Avas removed, avIucIi prevented us from verifying our 
opinion with regard to the de|)endencc of the alfbclion of his 
t'yosight upon the state of his stomach by IblloAving the result* 
id ihc' case. 
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coiirst' of niy reading lias IVirnlshcd me with only a sin- 
gle' ca.>e at all analogous to the one above related. It is given 
iijion the authority of IMr Ware who w as consulted by a 
lady on account of a recent discovery that she was unable to 
read w ith the left eye. She held the book at an unusual dis- 
tancx', which was the more remarkable, as slie had pjxwiously 
been short-lighted.’’'’ The intcr|K)sition of a convex .-^lass of 
thirty-six indies focus removeil all confusion. I’f^pon taking’ a 
few" medicines to rt iimve some constitutional disturbance*!, the 
original f<x*us of the left ('ye w"as restored., During all thv, tlrncj 
the right eye continued short-sighted, I am, &c. 

Jami:s. Uusset.l. 

EDiNBriioii, HthJinu' 1819* 


Art. VI 1 1. — Account of the Karihquakc Tchich dvsfroijcd the 
Totoi (fCaraccaii on the 26/// J/nre/f 1812. Hv M. IIuMiiot.DT 

L HERE are few" events in the physical w'orld which me cal- 
culated to excite so deej) and jiermanent an interest as the carth- 
(juake whicii destroyed the towui of' Varaccas, and by which 
more than 20,000 ])ersons perished, almost at the same instant, 
ill the province of \enezuela. Tlie gi'neral results of lliis 
frightful catastrophe have been long known in this country; but 
its particular details, so afflicting to h unran feelings, and the 
physical ])henomena by which it was accompanied, so iinjiorl.inl 
in geoi(jgical s|)eculations, have been only recently described by 
M. Humboldt f. 'I'his distin^ik^’cd traveller, who had visited 
the city of C araccas previous to its'^'dest ruction, has been at 
great ])ains to collect and comjxire the descriptions of individuals 
W"ho had witnessed the effects of! the emthquake, and has thus 
been enabled to draw' a faitJil'ul picture' of' this terrible convul- 
sion, marked with that glow'ing elocpiencc which characterises 
all Jiis writings. We regret that our limits will not permit us 
to ^^esent our readeis with all his reasonings respecting the 
enc(‘ of a system of ^olcanoes over a vast extent of cir- 

** ti(Vro-Chj rv rgiral Trnnsactions^ vol. v, p. 2G3. 

^ Pi'rsofiul Nariutivc, \oI. iv. p. 13. 
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cuinjaccnt country ; but we may aftcrwarcih have another ojv 
jK>rtuni(y of resuming this branch of the subject. 

‘‘ The ^2Gth of March was a remarkably hot dny. The air 
was calm, and llie sky um:louded. It Avas Holy Thursday, and 
;j great part of tl>c ])opuJfiti()n was assembled in llie cliurelies. 
"jWothing seemed to ]wesage t lie. cal amities ol* llu' day. At seven 
jiVjuites aher limr in the afternoon the first shock was I'eU ; it 
was snili(*ienlly fKiwerful, to make the bells of the eluirches toll ; 

It lasted five or six seconds, during- which time, llie groLiiui was 
in a cominual undulating movcMiieut, and seemed to heave up 
like a boiling hcpiid. Tlie danger was tlioughl to he past, Avlieii 
a tremendous subterraneous noise was lieard, resembling the 
rolling of tlninder, hut lr>ii(ler, and of longer eonlinuance, than 
that heard within the Tro])ies in time oi‘ storms. Tins noise pre- 
'■ecK‘d a ])er]>endieular nuilion ol* three or roiir seconds, Ic^liowed 
by an undulatory movement someuhat longir. I'hc sliiH’ks 
vere in ojiposite directions, from north to south, and from east 
to we->t Nothing could resisl the m^'Vvsnt'Ml iVom beneath u)j- 
vard, and undulations eixissing each other. Tht‘ town of C'a- 
raecas was enilivlv overthrown llelueen niiit' and U‘n thou- 
sand of* the inhahitants wire buried u the ruins of tlie 
houses and clnirehes "I'he [iroce.ssion had nt)t yet set out ; 
but tin- crowd vas so great in the eluirches, that nearly tliri'C 
or four thousand pcTsons were cni-'hed by the fall ol* their 
vaulted roofs. 'Idle explosion was stiongir towards llie nortli, 
in that jiarl of tlie town suu.ited nearest the mountain ui' .\\ila, 
and the Silla. Tlie ehurehes ol* ^ Trinidad and Alta Gixu’ia, 
v\hich where more thaii 1 oO 'hii^h. and tin' naves of vvliieh 
were supporleil by pillars (>f twelve or filleen fc‘et diameter, left 
a mass of ruins scarcely exieetliii’ five or six feet in eimation. 
'riie sinking of the ruins has btCn so consideralile, that there 
now scarcely remain any vestige^ of ]sillars or columns. The 
barnu'ks, called Quarfcl tie Stvi Carha^ situate farther 
north of the Church of the Trinity^ on tlie road from the Cus- 
tom-house df3 la Pastora, almost entirely disapjieared. A regi- 
ment ol IrtKjps of the line, that was assembled under arms, 
ready to join the pr(K‘cssioii, was, with the cxce|5liori of -a few < 
Mien, buried under the ruins of tliis great edifice. Nine-tenths 
of the line tovAji of Car;»ccas were entirely di'slroycxl The 
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walk of the houses that ^verc not thrown down, as those of the 
street San Juan, neai* the Capuchin Hospital, were cracked iii«ucli 
a manner, tliat it was impossible to run the risk of inhabiting them. 

‘‘ Ksllmating at nine or ten thous;ind the number of the dead 
in the city of Caraccas, we do not include those unha])])y per-^ 
sons, who, dangerously wounded, pei*ished several ino^hs aiYer, 
for want of food and proper attention. The night of Holy Tlwifs- 
day presented tl)c most distressing scene of desolation and sor- 
row. That tliiclv cloud of dust, which, rising above tlye ruins, 
darkened the sky like a log, luid settled on the ground. No 
shock was felt, and never was a night more calm or more serene. 
The moon, nearly full, illumined the rounded domes of tlu* 
Silla, and the aspect of the sky formed a ]H‘rl‘eet cor.tiast It) that 
of the earth, covered with tlie dead, aiul heaped with ruin-^. 
^Mothers were set‘n bearinir in their arms their cliildren, whom 
they Iioped to recall to life. Desolate J'aniilies wandered ihrougli 
the cit^, seeking a brother, a husband, a friend, of whose fate 
they were ignorant, and whom they l)elie\ecl to l)e lost in tht 
crowd. The ])eoj)le pressed along the streets, whicli could no 
more he recognised but by long lines of ruins. 

All the calamite-r.’ experienced in the great catastroph(\s oi’ 
LislKin, Messina, Lima, and lliobaiiiba, were renewed on the 
fatal day of the liGlh of March 181J;?. The wounded, l)iined 
under the ruins, implored by their cries the helj) of the ])assers 
by, and nearly $i000 were dug out. Implements for digging, 
and clearing away the ruins were entirely wanting; and the 
pei)ple were obliged to use. their bare bands to disinter the 
living. The w^ounded, as wtJl '.u\the sick who liad escajied 
from the liospitals, w^ej’e laid^oii the banks of the small river 
Guayra. They found no shefter but the foliage pf trees. Beds, 
linen to dress llie wounds, instruments of surgery, medicines, 
and obj^’cts of the most urgeut*iieccssity, were buried under the 
ruins. Every thing, even food, w^as wanting during the first 
days. Water became alike scarce in llie interior of the city. 
The commotion had rent the pipes of the fountains ; llie falling 
W of the earth had choked up the springs that supplied them ; 
and it^becam^ necessary, in order to have w'ater, to go down to 
the river Guayra, which was considerably swelled ; and then 
vt^^5sels to convey the water wore wanting 
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There remained a duty to be fulfilled towards the dead, 
enjoined at once by piety and the dread of infection. It being 
impossible to inter so many thousand corpses, half-buried under 
the ruins, commissaries were appointed to burn the bodies : and 
for this purpose, funeral piles were erected between the heaps 
of ruins. This ceremony lasted several days. Amid so many 
public Calamities, the peo]>le devoted themselves to those reli- 
gious duties, which they thought were the most fitted to appease 
the wrath of Heaven. Some, assi’inbling in procession, sung 
funersk hymns ; others, in a staie of distraction, confessi'd them- 
selves aloud in the streets. In this town was now repeated 
what had been remarked in the province of Q\uto, after the 
tremendous earthquake oi‘ 1797 ; a number of marriages were 
contracted between persons, who had neglected for many years 
to sanction their union by the sacerdotal biMiedlction. Children 
1‘ound parents, by whom they bad never till then been acknow- 
ledged ; restitutions were promised by persons, wlio had never 
been accused of fraud ; and fiimilies, wlio Jiad Jong been ene- 
mies, were drawn togellier by the tie of common calamity. ♦ If 
this leeling seemed to calm the passions of some, and open the 
heart to pity, it liad a contraiy effect on others, rendering tliem 
more rigid and inluimaii. 

“ Shocks as violent as liiose which, in the space of one 
minute overtlirevv the city of Caraccas, could not be confined 
to a small })ortion of the coiiunent. Tlieir fatal effects extend- 
ed as far as the provinces of Venezuela, I'arinas, and Maracay- 
bo, along the coast ; and still more to the inland mountains. 
La Guayra, MaY([uetia, i^fi*i^no, Uaruta, La Vega, San Fe- 
lipe, aiid Merida, were alinast entirely destroyed. The number 
,of the dead exceeded four or flje thousand at La Guayra, and 
at the town of San FelijK*, neo/the co])tH‘r-mines of Aroa. It 
appears, that it was on a line ginning east north-east, and west 
south-west, from La Guayra and Caraccas to the lofty moun- 
tains of Niquilao and Merida, that the violence of the earth- 
quake was principally directed. It was felt in tlie kingdom of 


• The duration of the earthquake, that is to say the whole of the movements 
of undulation and rising which occasioned the horrible catastrophe of1ilite*26th St 
March 1812, was estiuuttcd by some at 50^7 by others at 1" 12" 
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Ni'w (imnadix from the branclu-s of the liigh Sierra de Santa 
Al.irdia. as tar as Santa I'V de Bogota and Honda, on tlie 
hanks of tlie Magdalen.i, 180 leagues IVoin C'araceas, It was 
evcM'v wla re more violent in the Cordilleras of gneiss and mica- 
sk'ite, or immediately at llieir loot, than in the plains; and this 
<liflerenee was particiilarly strikinp; in the fiavannalis of V'arinas 
and Casanara. Tii the valli*ys oi‘ Araginu situate ^^bet ween 
Caraeeas and th^‘ town of* San l\'ri|)e, the eonnnolions were 
vei r \\ 'a\: and La I'ietoria, Alaraeay, and Valenlia, searcely 
snff'ered at all, not^\ ith'-tanding their pj\)ximily to the eajiitJil. 
At \ alvei Hit, a ^e’.^ leagin> fiom \’alt‘neia, the c'artli, opening, 
threw nut siieh an immense (pianlity oi‘ water, tliat it formed a 
new torrent, "flie same jilienomenon l(M<k ])laee near Borto- 
f\'i]>(‘!lo. On tlie otlier liand, tlie lake* of Alaraeavho dnninish- 
(‘d sensihiv. At (’on) no commotion was Idt, though the town 
is situated upon the coast, Inlwecn oilier towns wliich suffered 
from tlie cartlepiake. 

FiflcH'ii or eighlc-en lionr'. after the great cataslniphe, tlie 
g!’(Mind remained trancjuil. "Jdie night, as we have alri‘atly ol)- 
served, was fine ami ealm ; and the eommotioiis did not reeom- 
menee till afier the 527th, Tho> were then attended with a 
xei'v loud and long eonrmut‘d subterranean noise. "J'he in- 
habitants of Caraeeas wandered into the toimti-y; but the 
villages and farms having suffered as nmeh as the towm, they 
could find no s]K‘lh r till limy were he\ond the mountains of Los 
Te(pi(‘^, in the vaJh'vs of Aragua, and in iJie J Janos or Sa- 
vannahs. No less than fifteen oscillations were often j’elt in one 
dav On the oth of April thei^ - almost as \i()lent an earth- 
qnak(‘, as that whicli overthrew thc^eapital. During st'veraJ 
hours the groimd was in a slate pf perj)etual undulation. I,iarge 
masses of iTirtli fell in lh(‘ mounYins ; and enormous rocks w^m'c 
dttaelied iroin tiie Sill.i of (AiraeVas. It was (‘ven asserted and 
believed that the two domes of iheSilla sunk fifty or sixtv toises; 
but this assertion is iouiuh'd on no measurement whatever. 

‘‘ \Vhil(‘ v iolent commotions wx're felt at the same lime in the 
vallev of the Mis.^1 'i])pi, in the island of St Vincent, and in the 
province of X'ene/nela, the iiiliabitants of Caraeeas, of (Jalabozo, 
situated m the midst of tlic steppes, and on lh(* borders of the 
Ui i A.])iira, in a. space' of 4000 sejuare leagues, were terrified 
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on the 30th of April 1812, by a subterraneous noise, wliicl) re- 
seinblcil frequent discharges of the largest cannon. 'J’his noise 
began at two in the morning. It was accompanied by no 
sluK’k ; and, what is very remarkable, it was as loud on the 
coast as at eiglity leagues distance inland. It was t^very where 
believed to be transmitted throygli tlie air ; and was so far from 
Ix'iiig thoiiglit a subterraneous noise, that at Carraccas, as well 
as at Calabozo, prejmrations were made to put the place into a 
slate of defence against an enemy, who seemed to Ik‘ advancing 
w'ith heavy artillery. •Mr Palacio, crossing the Rio A})ura 
near the junction of the ilio Nuki, was told by tlie inhabitants 
that tile ^ frhiff of emw on had been heard as distinctly at llic 
wc'sterii extremity of‘ the ])rovince of Varinas, as at the jiorl of 
J>a Guayra to the north of the chain of' the coa<t. 

I'he tlay on w hich the inhabitants of Terra Finna were 
alarmed by a subt(‘rraneous noise, was that on which hajipened 
the eruption of llie volcano in the island of St \ ineent. 'Jliis 
mountain, near li\e luindred toises high, liad not thrown out 
anv lava since the year 1718. Scarcely was any smoke jiereei^- 
ed to issue from iu lop, when, in tlio month of' ]\la\ 1811, IVc- 
(juent shoek>. aimouneed, that tl)e \olcaou* Hre was either re- 
kindled, or (lireeted anew toward that ]Mrt of the West Indies. 

hr«l eruption did not take ])laee till the 27lh of Aj iil 
1812, at noon. It was only an ejection of aslies, but atleui l< 1 
with a In’incTidous noise. On the 30th, the laya pa^scd die 
brink of the cratei', and, after a course of four ]iour>, reached 
the sea. The noise of the explosion ^ resemhk'd that of alter- 
nate discharges of lery lar<j^, ttmion and of musketry; and, 
what is well worthy of jvniark, it seemed much louder at sea, 
at a great distance from tlie is 
near the Imrning volcano.’ 

The distance in a .straight 
cent to the Rio Apura, near tlie mouth of the Nula, is 210 naulle.il 
leagues. The explosions were ccmsequenlly heard at a distance 
0(|Lial to that between Vesuvius and I'aris. This iihenomcnon, con- 
nected with a great numher of facts observed in tlu' (’ordilleras 
of* the Andos, shows how mueli more extensive llie subtetii’a- 
ru*an sphere of activity of a volcano is, tlian we are disposed to 
admit from the small changes effected at the surface of the globe 


lung, than in sii*ht of land, and 


h.4 e from llie volcano of St 1 in- 
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The detonations heard during wliolc days together in the 
New World, 80, 100, or even 200 leagues distant Ironi a 
crater, do not reach us by the propagation of sound through 
the air; they are transmitted to us by tlic ground. The 
little town of Honda, on the banks of the Magdalena, is not 
less than 145 leagues from Cotopaxi ; and yet in the great ex- 
plosions of tills volcano, in 1744, a subterraneous ^nolsc was 
heard at Honda, and supposed to be discharges of heavy artil- 
lery. The monks of St Francis spread the news, that the town 
of Cartliagona was bombarded by tlie Englisli ; and tlie intelli- 
gence was bc'lieved. Now the volcano of Cotopaxi is a cone, more 
than 1800 toiscs above the basin of Honda, and rises from a table- 
land, the elevation of which is more than 1500 toises above the 
valley of the Magdalena. In all the colossal mountains of 
Quito, of tlie provinces of Los Pastes, and of Popayaii, crevievs 
and valleys without number arc interposed. It cannot be ad- 
mitted, under these circumstances, that the noise c'ould be 
transmitUxI tlirougli the air, or by the superior surface of the 
globe, and that it came from that point, where the cone 
and crater of Cotojiaxi arc plucxid. It apjiears probable, that 
the higher jiart «£ the kingdom of Quito and the neigh- 
bouring Cordilleras, far from being a grouj) of distinct vol- 
canoes, constitute a single swollen mass, an enormous volcanic 
wall, stretching from south to north, and the crest of whicli 
exhibits a surface of more than six hundred stjuaro leagues'. 
Cotopaxi, Tunguragua, Antlsana, and Picliinclia, are placed on 
this same vault, on this raid'd ground. The fire issues romc- 
times from one, sometimes another of these summits. 

The obstructed craters appear to be extinguished volcanoes ; 
but we may presume, tliat,\rfiile Cotopaxi or Tunguragua have 
only (iue or two eru])tu)ns inYhe course of a century, the fire 
is not less continually active ^undcr the town of Quito, under 
Ihcliinclia and In)baburu. 

Advancing toward the north, we find, between the volcano 
of Cotojiaxi and the town of Honda, two other systems of voL 
came mountains^ those of Los Pastos and of Popayan. The 
cofiiiection of these systems w^as manifested in the Andes in an 
hjcoiitevtlble manner by a phenomenon, which I have already had 
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ticciisioii to notict*. Since tlie month of November J796, a thick 
colimin ol* smoke haxl issued from the volcano of Pasto, west of the 
town of that name, and near the valley of llio Guaytara. The 
nioLitlis of the ^'olcano are lateral, and placed on its western de- 
clivity, yet during three successive months the column rose so 
much higher than the ridge of the mountain, that it was cem- 
slantly visible to llie inhabitants of the town of Pasto. They 
related to us their astonishment, wJien, on the 4th of February 
1797, they observed the smoke disappear in an instant, without 
feeling any shock whatever. At tliat very nKniieut, sixty-five 
leagues to^ie south, between Chimborazo, Tunguragua, and 
the Altar Urcu,) tlic town of Riobarnba was overthrown 

!)V the most dreadful cartli(|uake of which tradition has trans- 
miued the history. Is it |)()ssibk‘ to doubt from this coincidence 
of pbeuoiiuaia, that the va])oiirs i^suing from the small apertures 
01 - zYutuNil/ds of the volcano of I^isio, had an influence on the 
pressure of those* clastic fluids, which sliook tlie ground of the 
kingilom of Quito, and destroyed in a few minutes thirty ^or 
forty thousand inhabitants.^ 

In order to e.x])lain these great effects of volcanic rcactionSy 
and to prove, that the group or system die volcanoes of the 
West India Islands may somelimes shake the continent, it was 
neci'Ssary to cite the ('ordillera of the Andes. Geological rea- 
soning can be siipiK)rtcd only on the analogy of facts that ai’e 
recent, and consequently well aiUbeiilicated : and in ivliat other 
region of the glolx* could wc find greater, and at tlie same 
time more varied volcanic pbciunj^iena, than in that double chain 
of mountains hea\ed uji U^iirc.^ in that laud, where Nature 
has covered every sunimil and 4 JM*ry valley with her wonders.^ 
If we consider a burning crater Aiiily a*s an insulated phenome- 
non, if we satisfy ourselves will examining the mass of stony 
substances whicli it lias tlirown up, the vulcanic action at the 
surface of the globe ivlll appear neither very jiowcrful nor very 
extensive. But the image of ibis action sivelLs in the mind, 
when w'e study tlie relations that link together volcanoes of the 
same group; for instance, those of Naples and Siuly, of the 
Canary Islands, of the Azores, ol‘ tlu^ Caribbec Islands, of Mexi» 
CO, of Guatimala, and of the table- land of fjiiito ; wlion wa; 
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examine either tlie reactions of these different systenrs of volca- 
noes on one another, or the distance to vliieli, l)y siihlernHiean 
communications, they at tlie same mouient shake tlie Earth^."’' 


Art. YS^.—Ol)fiC7'vations of scrcral Ocndfntions of Fi.rcd Sfins 
hy the Mooti in 1818 and 1810, (ind of the Solar KvUpse of 
the oth May 1818, made at La Vnirttc in Malta. Jly l\tr 
CiiARJ ^ Ri'mkku. Conlainetl in a lit'tter to l*rol‘. Jameson. 

W fll'iN, (>ii in’s 1*1 turn from thf ^Icihterranenn, I mention- 
ed to Captain 1 Icy wood that it would o-ive me i^reatiBatisfaetion 
if“ any benefit to aslronom\ could be derived rroni the obscTva- 
lions which I had theri' an opjiortimiiy of niukin^-, he pointed 
out tlie Edinbui^h Philoso})hica1 Journal, as the b(*^t medium 
by whicli any um‘I’u1 information niloht l)e introduced to o>(>neral 
notice, and encoura^ccl mc' to addii*-.^ to ;on the prc*senl }iaper. 

The principal object of llii^ Jom!'i::I Ixmi* th(‘ promotion of 
science, I hojie that the amu^xed astronomical ohser\ation^. will 
find a place in it. ()eclllta^lon^ are a kind of (>hser^ alions, tlial 
receive t hear final value onh, b> c'ompariM>n with corresponding 
observation'^ of I lu‘ same Mars. The’ present obsc iwatioiis were 
made on llu'sanw ‘-jiot wlierc*, in the vear 1780, the (iiandmaster 
Iloban fittc'd out, in the palaec* of La \alitlc‘, an ()b.ser\ atorv f<>r 
the ('heNalica* d'An^os, which was alterwards jiaitly destroyed 
liy a fire* lha! consumed all tlie |)aper'^ eontainiii^’ the ()bser\a- 
tions made by tins astioiiomer, who, distoiuaived b\ his bad 
success, returned to k' ranee hijV-ii^'nn e country. 

* The following is the seiic-s of ])he^omciia whirh M. llumboidt supjjoses to 
have luiil the same ougin : # 

27th Scf)temlKT I-'niplion in Vie West India Islands. Volcano of Gua- 

daloiipc. — (.Miihtr 17ah. 'I’hc- viih iinA ol J*asto begins to emit smoke.— I tth of 
Dcrcmlier 1 Dtsi of (’nmaiui.— 4lh of Februiiry 1797, Destruction 

of niobamba. — 3nth of .lannary ISll. Appearance of Sabrina Island, in the 
Azores. Jt iniTcases particularly on the lAth oi .June IHll. — May 1811. Begin- 
ning of ihc earthquakes in the Ihl.uul St Vincent, wbiih lasted till May 1812. — 
I6lh of December 1811. Beginning of the coiiimolions in the Valley of the JVIis- 
sisjppi and the Ohio, -which lasted till 1813. — December 1811. Earthquake at 
Varaccas. — 26lh of March 1812. Destruction of Caraccas. Earthquakes which 
continued till 1813. — 30Lh April 1812. Eniplion of the volcano at St Vincent’s; 
and the sanie day siibtei ranerin noises at (^uacL'is, and on the banks of theApnr.i. 
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Solar Eel ipse y May 5. ]818. 

J observed the beginning at 18** 1S"‘ 2T.5, llie end at 20^ 29" 
\V.5, mean time, May 4tli, at La Valctte, wiili an acbroiriatic 
telescope by (lili)ert, oJ’ 14 indies ftx‘al length, and 2.8 inches 
aperture. The oliservalion was made in Strada St Paolo, 
nearly under the meridian of the palace, but about 120 fathoms 
to t)ie nortli of it. I have u.^ed the latitude 85'' 54' and 
the longilu.de is supjKised to be 14"' 30' 30" east. 

^rhe Baron de Zach otiserved the end at 20“ ]5»‘^ 28*. 7, mean 
time at (b'lioa, St Ihirtollomim**/ degli Arnieni, Pallazzo di 
Diirazzo, in latitude 44' 24' 34'-, and longitude 8'^ 55' 37" E.. 
wdl ascertained 

I ha\e reduc(‘d llie latitudes to thi Earth's centre, and com- 
^ 320 200 320 

))uteil Its radius bv the 3 ratios , "‘vlo a mean, 

tildi rUH) Of)U 


PliU'C of Ob^ei \?Uoii. I I.Atiliulc- ’ l.o". Itadiu'^ of hliTlh. j 

: ldi\ alette, | 35 13 10 0.90;)5300 j 

Genoa. i It 13 12 ; 0.00!)32S5 

lat (p be (!u‘ redueed laafliide, l> (j’s true Eatit-nle. 

u ()hru|uity ol ri(h})’l(‘. a r'' luo-niented Seniidiam, 

h Zenitli distance oi Nonag(‘s p (j\ ap]).irent Latitude. 

I,, 'i'strue Longitude*. V — Dili', oi' Eijuat. I'arallax 

1 ) d'-i e((uat. lior. Seniidiain. ti Diff*. oI‘ I'arallax iiiLong. 
^ Jlad.lus of the Earth. O Sun's mean lamgitnde. 

^ ArcJi of Meridian.. (I Suifs Scmidiamctcr. 

A Long;itn(Ie of Nonage^ 

Then cos u cos (p rr c.os M ^ ^ Sin « cotang 0 ^ cotang N 


Sin M sin^N -t “sin. // * 'r.in M cos^N-}-i!t'^=tanA 

sin (T — /Oc'OsiO, , . / (OS A tan (L — a) ^ 

g X ' L— (cos h—x) “Cosl\ .—i?-tan.^ 

cos i> ^ 2 siu " A 


fsin(r — ^^>)sin/;“.sm(' Eo-i,^x 

\ 1) X cos cos 5 


cos ' (B — -h L)sin.‘,(B +C)_ 


(OS li sin ^ \ A 


laii/s 




cos J? Sin A 
N, M, and A arc auxiliary Arcs. 



Mr Bumker on the Latitude qfLa Valeiie. 

After these strict formulae, the Solar Eclipse has been cal- 
culated to every, second of the quadrant from Taylor’s Loga- 
rithms. The Sun’s and Moon’s places, equatorial parallax^ 
semidiameter, horary motion, &c. have been computed from 
Delambre’s Solar, and Burg’s Lunar Tables, for the hours 17 
18 ^ 19 , and 20, mean time at Greenwich, and thence interpev 
lated for the intermediate dines as follows : 


For XVII Hours. 

XVIII Hours. 

XlX Hours. 

XX Hours. 

L 12" 

58^ 49."3 

1* 13" 28' 

' 45."2 

J* 13" 58' 40". 

1“ 14“ 28' 33". ! 

B 0" 

23' i:»."3 

26 

01 

2B 46.4 

31 31.8 

P-p 

54< 12 4 

54 

11.5 

54 11.1 

54 10.5 

i D 

14 50.(J.j 

U 

49.0 

14 49.7 

14 49.5 

H— A 

*T 31.15 

27 

30.4 

2 ’’ 89 -* 

27 28.4 

d 

15 52.5 

Beginning at La ValettJ 

A 

imdatl.aValette. 

End at Genoa. 

IMcan time at place of obs. 

18'* J2"* 

27\r> 

20** 29*" 11“.5 

20 15 28.7 1 

Mean Green**. 

time sunn. 

17 11. 

25.5 

19 31 09 

19 39 46.2 

^ interpolated from above 

L 13" 06' 

00".0 

1‘ 14" 14' 11" 

1'*14"18'28".2 1 

B 


2.3 

55.4 

.30 12.1 

30 36.0 

P-P 


54 

12.2 

54 10.8 

5t 10.7 

D 


14 

49.76 

14 49.6 

14 49.6 

o 

F- 


1 12 28 

4H 

1 12 34 20.7 

1 12 34 41.5 : 


315" 35 

36.6 

349 52 13-2 

346 26 52 

a 


23 27 

55.3 


i 

h 


49 37 

14 

36 20 12 

44 58 02 ! 

X 


. .333 .32 

57 

7 M 3i> 

10 04 15 

A 

; 8,0 47 

4 <..8 

89 25 11 

89 28 21 

jr 


32 

58.7 

26 80 

21 44 

C 


11 

15.7 

32 04 

38 14 

/3 


— 17 

24 

-- 1 59 

— 7 42 


i 

14 

52.9 1 

14 58.7 

14 57.87 

True coiij unction ! 

20^ 19'" 44* M. T. Val. 

I20»*19'"49* Val. 

19** 57'" 42' 


1 




Genoa. 


L 

Mean 20** ]9 >* 46.5 M.T.Valeltc 



Hence the Longitude of La* is 14?° 26' 44". 5 East of 

Grecnwicli. 


London, June 3. 1819. 


\. 



( 283 ) 


Aut, X. — On the Geognosy of ilte Cape f Good Hope. By 

Professor Jameson. 

i IIK peninsula of tlie Capo of Good Hope is a mountainous 
ridge, stretching nearly north and soiitli for thirty or Ibrly 
miles, and connected on the east side, and near its northern ex- 
trein'ily, witli the main body of Africa, by a flat sandy isthmus, 
about ten miles broad, having Table Hay on the north of it, 
and I'alse Hay on tlie smith, ^^he southern extremity of this 
])eninsiil:i, extending into tlie sea, Avith Fidse Hay on the east, 
and the ocean on the south and west, is properly the Cape of 
Ciood IIo])e, and is tlie most southern point of Africa. At thifi 
jioint, the chain of mountains which forms the jieninsula, though 
niggl'd, is lower than at the north end, where it is terminated 
by Table Mountain and two others, which form an amphi- 
iheatre overlooking Table Hay, and opening to file north. 
The mountains of the ridge extending from tlie Cape to the ter- 
mination of the peninsula on the north, vary in shape; but th^ 
most freijueiit 1‘orins incline more or less to sharp conical. The 
three mountains which terminate the peninsula on the north, 
are, the Table Mountain in the middle; tiie'iJon'’s Head, some- 
times called the Sugar Loaf’, on the Avest side ; and the Devil''s 
Peak on the I'ast. The Lion’'s Head, which is about 2100 feet 
above the level of the sea, is separated from the Table Moun- 
tain by a valley, tliat desc'cnds to the dej^th of 1500 or 2000 
leet below the summit of the Table MounUiin, which i*^ itself 
J5582 aboA'e tlie level of the sea. On the west of the IJon'’s 
Head, there is a lower cminericc*, named the Lion’s Hump, from 
Avhich the ground declines gradually to the sea. The amphi- 
theatre, formed by these three mountains, is about five or 
six miles in diamettr, in the ce^/itre of A\hich is placed Cape 
Town 

'i’hc rocks of Avhich the jieninsula is composed are fi'Av in 
number, and oi‘ simple structure. They arc granite, gneiss, 
clay-slate, sandstone, and greenstone. Of these the most abun- 

" Transaciitms of the Royal Society of Edinburgh, vo?. vii, p. 271. 
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clant aiT sandstone and granite; tlie next, in fretjiiency, arc clay'- 
slate and gneiss ; and the rarest is greenstone, "llie strata in ge- 
neral have a direction from K. to W. that is, across llie pc*- 
ninsula. The southern and iniddli* parts of llie peninsula have 
been very imperfectly examined, ('aptain Basil Hall, in an 
interesting account of some mineraiogical a})]K^arances he ob- 
served near Cape Town, piiblisJied in the Edinburgh J’hilo- 
sophical Transactions, reriiarks, that the same general struct iire 
and relations S(‘em to occur all over the ])eniiisiila as in the 
mountains an)und Cape Town. Alore lately Ca})tain Wauchope, 
an active and enterprising ollicer, pointed out to Mr (’larLc 
Abel a fine display of stratilliation in a mountain that lace* 
the sea, in the neiglibourhood of Simon'’s Bay- Tlu* lolloping 
is the description, as given by ^Ir Abel : “ The sandstone, 
forming the upper jxirt of the mountain, is of a reddish colour, 
very crystalline in its structure, and ajiproaching, in some spe- 
cimens, to (juartz ixK'k. ImniediaU*ly beneath the sandstone is 
a bed of compact dark red argillaceous sandstone, jiassing, in 
many places, into slate of the same (*ok)ur. This bed rests up- 
on another of very eoarsc' hwscly comhined sandstone, resem- 
bling gravel- Under this is another layer of dark red sand- 
stone, terminating in a conglomerate, consisting of dccoinjxiscd 
crystals of felspar, and of rounded and angular 1 ragmen ts of 
quartz, from the size of a miili't seed to that of a })lovcr\s egg, 
imbedded in a red sandstone base. Beneath the coiigloinerati* 
commences a bed, which I at first took lor granite, and which 
is composed of the constituents of gi’atfite in a dcconqK)se(l state, 
intermixed W'ith green steatite, and a sufficient quantity ol‘ tlie 
dark red sane, xme to give it a'^‘ddish hue. Tlie felspar of 
the l)ed is decomposed, and exactly resemble tliat of the conglo- 
merate above it. The mica seems, in a good measure, to have 
passed into steatite, 'flie ejudrtz is in small crystals, frequently 
having their angles rounded, ’^rhis bed is Neveral feet in thick- 
ness, and gradually terminates in the granite ; hut the precise 
line of junction I was unable to trace. Tlie ap]iearances, then, 
were in the following order : 

1. Horizontally stratified sandstone. 

2. Bed of compact dark red sandstone, passing into slate. 

A bed of coarser sandstone, resembling gravel. 
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4. A second layer of compact dark red sandstone, passing 

5. Into a conglomerate, consisting of deconjposed crystals of 
felspar, and fragments of'cjuartz in a sandstone basis. 

6. A bod composed of the dectom posed constituents of gra- 
nite and red sandstone, passing 

7- Into granite 

The above is the only spot to the southward of llie range of 
mountains near Oape Town, which has ])ecn particularly de- 
scribed. To tfie northward of Cape Town, ii is reported 
tliat the mountains ‘arc prmcipally compcised of the same 
rocks as those which occur throiiglioiit the peninsula, and 
>vhose characters and position have been examined with consider- 
able altenfam in the Lioifs Rump, Lioifs Head, Table Moun- 
tain, and Devifs Peak. As these mountains give' a good gene- 
ral idea of the eomposition and structure' ol‘ the vv hole |>eninsu- 
la, tuid also of much of* soutbern Africa, we shall now present 
our readers with a concise description ol* tliem, drawn up from 
information eommunicaled to us by Dr Ailam oJ* Calcutta, and 
from the published accounts of Captain Hall and Mr C’larke Abel. 

Lmfs Rump, 

The Licm's Rump rises by an easy and^ excepting at 

one Ol* two points, is covered to the sumn it with a thin soil, 
bearing a scanty vegy'taiioii -f". 

It is com])o.-ed of clay-slate, and sandstone. The sandstone 
rests upon the slate. The elay-slate is distinelly stratified; 

• Clurkc Abel’s Trarcts, p. 295. and 29T. 

Hr Adnm remarks, that vegetables ap])cared to be roost luxuriant over the 
sandstone, less so on the soil formed by the decompositior If the granite, and leas^t 
®f all over clay-slate, as on the Lion’s I9unip, where clay-slate is tlic predo* 
ting rock. Although this hitter hill has been eidtivated in some places, yet i 
sents a stunted vegetation, while the upper uart.s oi Lion’s Head and Table Moun- 
tain, though iiiulIi more elevated, display rich atul more vigorous slirubs. Con- 
stantia, bo much celebrated for its wine, is .situated at the bottom of the range 
leading from Cape Tow’n to Simmon’s Bay, w\K*re sandstone is the predominating 
roc'k, and the soil of the farm of the neighbouring ground appears to be composed 
of it, in a state of decomjjosition and of vegetable mould. That it is the sandstune 
which essentially contributes to the excellence of ibc soil, Di Adam is inclined to 
believe, from having observed several spots at the foot of the same range nearer' 
Cape Town, with a soil riche i in vegetable mould, but whose produce was befk 
much inferior. The principal rock there was granite, and its superincumbent 
sandstone has suffered less decomposition than that adjoining to ConstAotia* 

VOL. T. xo. 2. octoiu:r 1819. 
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the strata on one side oi* tlie Jiill di}) to tlie nortli, on tli6 o]J|)o- 
sitri to tl>e south, and in the niiddle or centre of the hill they 
are iH'nrly i)crpen(liciilar. Numerous \eiiis of compact quartz 
Ua\ erst‘ the slatie in all directions. A (piarry, which has been 
wroiioht to considiTable extent on the cast side of the Lion’s 
Punqi, and wliich is sIicaui in Plate \ I. Fi^'. 1., hut on a lar- 
j;er scale than the j)ro[X)rtions ol‘ the general elevation, affords 
a fine view of the structure of tlie elay-slate, and in one place 
there is a ht'd of sandstone in the slate. The sandstone, which 
is of a yellowish-grey colour, is ojmixiswl oi* grains of (juartz, 
\\ith disseminated felspar and scales of mica 

Lions Head. 

Tlu' strata of clnv-slate cfintimie to the base of the Lions 
Head. Here they are succeeded by strata (d' compact gneiss, 
which is com]K>sed of grew felspar and quartz, Avith much dark 
brown mica in small scales. The gneiss is distinctly stratified, 
and the strata in some plactvs dip under lh(* next rock, which is 
gianite, in otlicrs thev dip from it. Numerous transitions are 
to be observed from th(‘ gneiss into the granite, and in llu‘ same 
bed of eonqiaet gneiss, one part will be gneiss and another gra- 
nite. IVirtioiis of granite of \arious sizes are imbedded in tlu 
gneiss, and numerous blocks of gneiss, varying mucli in size, 
are imbedded in tlu* granite. Sometimes the imbedded porlioiiai 
of* granite and gneiss are dtstinctly separated from the surround- 
ing rock ; in other instances they are much intermixed at theii 
line of junction, and veins shoot from the imlicdded portions of 
granite into the surrounding gneiss. Beds of granite appear in 
some jilaces to alternate with the compact gneiss. Veins of granite, 
varying from a few inches to several feet in width, traverse the 
gneiss, and are to b(' observed shooting from the granite, or are 
contained in the gneiss, and do not appear to liave any connection 
with beds or masses of granite. Granite forms a considerable 
portion of tlie Lion’s Head, It is a compound of* jialc red fel- 
spa^r^^i^rcy (juartz, and brownish-black mica. It is more fre- 
mifently coarse granular than fine granular, and is often porphy- 
ritic. It is occasionally traversed by veins of quartz, or of* fel- 
spar, or of* granite. It does not appear to be distinelly strati- 
fied in any ]iart of the mountain. In some parts tin* granite is 
intersected by veins of greenstone, and one of these veins (rc- 
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})rcsente(l No. 3. oi’ the* geological views at the Cape ol’ Good 
Hope of Mr Clarke Abel) is rather remarkable, as it appears di- 
vided and sliilted. As wc ascend the mountain, we find tJie 
granite succeeded first by a reddish sandstone, and this in its 
turn is covered by a brown sandstone that reaches to the sum- 
mit. These sandstones are ])rincipally composed of ovanular 
concretions ol cpiarlz, witli a few disseminated grains of felspar, 
and scales ol‘ mica. The san 1 stone is distinctly stratified, and 
tlie strata di]) under a small angle, all around the Iaon'’s Head, 
aiul the north-west side of Table Mountain. f)n the o})posite 
side of the Litter, however, from the sea-beach, we may sec it 
lievoud the gorges, making* an angle with the horizon of not 
less than 4o\ l^r Adam nniarks : ‘•‘During a ride to Con- 
stantia one day, 1 observed this high inclination more particu- 
larly, on the ridge extending from the Devil's l\*ak by Sim- 
Jiion's Day; and having afterwards \isited tlie sj)ot on purpose, 
found the sandstone \erv much elevated in its jio-ition above 
the common level of the strata, and at one jilace nearly perpen- 
dicular to tlie lanizon, running from north-west to south-ca^u"^ 

Table Mouuiain, 

I'lie next and highest mountain, the T<>m1c Mountain^ presents 
many interesting inineralogical appearance's. The lowest part 
of the mountain, on one side, is red sandstone ; higher up, and 
apyiarcntly rising from under ’t, are clay-slate and gneiss. These 
rocks are disposed in strata nearly -vertical, with an east and 
west direction. "Jdiey alternate with granite, wliicJi is tlie next 
rock in the ascent of the mountain. The granite* at its line of 
junction with the gneiss and elay-slat(‘, is often mnch intermix- 
ed tvith them; and lnlmerous•^e!ns of granite shoot from the 
mass of the rock itself into the bounding strata, and coternpora^ 
iicous portions ol' granite are sch'ii enclosed in the gneiss, and of 
gneiss in the granite. At a Jiiglier level than the granite, 
sandstone makes it-, apyiearance, and continues to the sunmiit 
of the iiiounlain. Tdie lowest sandstone is of a red colour, the 
next is of’ a \ellowish colour ; and tlu* ujijier jiart, or dial on the 
summit, of a greyish colour, and sometimes' so coarsely granular, 
as toapyiear in the slate of cunglomerat e. It many plac(% tlie 
sandstone jiasscs into (piartz-rock. 
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Devirs Peak. 

Tlic most easterly mountain of the grouj)C wc are describing, 
named the DeviVs Peal\ agrees with Table Mountain in the 
nature and arrangement of the rocks of which it is composed. 
The lower part of the mountain exhibits strata of clay-slate; 
these, as we ascend, are succ-eeded by granite, and the uj>]Ka- 
parts and summit are of the usual varieties of sandstone *. 

General Result. 

Such, tJion, are the grand geo^ostical features of the moun- 
tains near Cape Town, and of those parts of the peninsula 
>vhicli have been examined. Are we to consider all these 
rocks as having been formed at diliercnt times, or are they 
of simultaneous formation? The advocates for the Pin tonic, 
theory maintain, that the slate was first deposited in horizon- 
tal strata at the bottom of the sea, — that these strata were 
afterwards softened by heat, and raised from tlieir original 
liorizontal to their })resont ^ertical jK)sition, In the action ol‘ flu- 
id granite projected from the interior of the earth, — and that alter 
these two operations were finished, a third took ))lace, namely, 
that of the dej^osition of the sandstone over the granite and 
slate. Accordin;*; to tliis hy])othesis, these rocks Jiave l)i'en 
formed at three different j>eri(Ml.s, the slate first, next the gra- 
nite, and last of all the sandstone; and two of the formations., 
viz. the slate and sandstone, arc of a(]uuous origin, while the 
third or granite is of igneous formation. We consider ll)is ex- 
planation as unsatisfactory, and are inclined to view these rocks 
as of Neptunian and simultaneous formation; becau.sc? they 
alternate with, and pass into each other, thus exhibiting the 
same general geognostical relations as occur in formations com- 
posed of sandstone and limestone, or of sandstone and gypsum. 
The junctions of the granite and gneiss, and of the sandstone 
and slate, do not [ircsent any species of veins, or varieties of in- 
termixtures, or of imbedded portions (fragments of the ITntto- 
nians), or convolutions, that do not occur at the junctions of 
universally admitted Neptunian rocks, such as limestone, clay- 
stone, gypsum, and sandstone. 

V « 

* In Plate VI, is a plan sent by Dr Adam, shewing the form and relative 
pobitions of the mouiitaiub near Cape Town. 
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In short, the mountains and hills of the peninsula of the Cape 
©f Good Hope, are to be considered as variously a^gre^ated 
compounds of quartz, felspar, and mica, and ihe whole as the 
result of one nearly simultaneous process of crystallisation. 
This view affords a plausible e\[)lanation of all llie varieties of 
aggregation, structure, position, and transitions, obscived in the 
rocks of this part ^ Africa. 


Airr. XI. — Illstorital Acc(funt of the Discoveries 7'espcciing 
the Double Refraction and Polarisation cf Light. Com- 
municated by the Author. 

r III] subject of the Double Refraction and Polarisation of 
Idght, though one of the most important and interesting bran- 
ehcN of human knowledge, has scarcely, if‘ a! all, atiracud tlie 
attention ol‘ Engli.di readers. Our chc‘mi.>ts and minenilogists 
ha\e neglected to avail themselves ol the lights which it ofI*ers to 
throw upon their resjiectivc* sciences: Our ])opular lecturers on 
Experimental Philosophy have not been aware of the line ex- 
])eriments and brilliant exhibitions ivith which it can so libe- 
rally su])ply them ; and the greater number of our learned Pro- 
fessors )ia\e not yet found leisure to admit it into their course 
of physical science. This inattention to an iiupiiry possessing so 
many claims upon our notice, can have arisen only from an ojiinion 
w hich w’c believe has too generally prevailed, that the subject of 
double refraction and polarisation is not susceptible of‘ popular 
t‘xj)lanation ; and from an cironeous notion, projiagated by in- 
dividuals whose pursuits have been ecli]>sed in the splendour 
of' a iiew^ science, that it consists only of insulated facts and ex- 
travaganU'?.5^iimj)lions. 

One^jf the principal objects of tlie present series of pajiers is 
to correct these absurd misa]>prchensioiis ; and w e Jia^x* no doubt 
that we shall be able to render the subject intelligible to such of 
our readers as liavc but a very slender portion either of physical 
or matliematical know ledge ; and to convince those wdiosc attain- 
ments are of a higher order, that almost all the phenomena of 
d(jublc refraction and polarisation, intricate and capricious *as 
they appear to be, have been brought under the donhuion of 
general laws, and can be cakulaU^ with as much accuracy as 
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that witli which the astronomer can compute tlic motions and 
positions of the heavenly bodies. 

In executing this task, we shall explain the j;hcnoincna in the 
order of their discovery, lly this means each article will be 
comj)letc in itself, and the reader will be less dependent on the 
popularity and j)erspiciiity of our illustralionsi In the adoption, 
therefore, of this plan, the materials may be t^an;ged under five 
|>eriuds. ^ 

Period I. f^uitainiim the di.-coveries of Erasmus llartholinus. 

II. The discoveries of Christopher Huygens. 

III. The investigations, of Newton, Peccaria, ]\[artin, 

llaiiy, Wollaston, and lai Place. 

] V, "Plu* disco\ cries of' ]\lalus. 

V, The discoveries made af'ter ]\Jalus''s death, by JVI. 

Ar.igo, M. Plot, Dr Jirewster, Dr Young, IVI. 

Se(‘l)ecl<, and ]\r. I'rc.sncl. 

iJefore entering, howeve r, on the iirst of these j)eriods, we 
shall endeavour to explain in general what is meant l)y Double 
}(t fraction and Polar isafiwt ; for thougli the ex])lanation of 
the.sc* and other t<‘rms will neeessarilx be introduced in describ- 
ing llie phenomena to which thev have been aj)plied, yet there 
are many of our readers who will content themselves witli tlie 
slight kiiowdedge conveyed in a deiinition, without being at the 
trouble ol' any farther investigation. 

If a beam of light from tlie sun or any oilier luminous 
body is made to ]iass through a plate of glass or a mass 
of water contained between two jiarallel plates of glass, it 
will have the same apptxiranee and tlie same jiroperlies af- 
ter transmission as before it. lienee the glass and the water 
refract singly, and all objects seen through them \ixll .appear 
single. li’ the same beam of light is made to pass through a 
parallel plate of calcareous or Iceland spar, or of various other 
crystallised bodies, it will be divided, .at its <‘ntrancc into the 
plate, into two separate pencils or beams. Tlie crystals which 
possess tins projKTty are called doubly refracting crystals^ and 
the beam of light is said to be doubly refracted^ and hence all 
objects seen through such crystals will appear double. As one 
of these jicncils or images is refracted according to the prdinary 
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kw of refraction discovered by Snellius, it is called th.fe ordi- 
nary pencil or the ordinary Imagc^ while the oilier pencil or image 
is called the extrax)rdviiary one, from its being rei racted according 
to a law different from the ordinary law. 

The light which composes the two images or pencils thus 
formed by double i^Vaction, possesses projierties different Irom 
all ordinary light, ^nd as these properties are related Uy the 
different sides or the rays or pencils, the rays or pencils of 
light which possess such properties, are said to be polarised^ 
or to indicate polarity, in the*same way as particles of iron in 
the vicinity of a magnet indicate polarity, by possessing a pro- 
perty in one of their sides or extremities, which they do not possess 
in their other extremity. Now, as the diameter of a beam of light 
may be reduced to a very small magnitude, and as every jior- 
tion of the beam in the direction of its length has a ])rogrcssive 
motion, and possesses the same properties as the whole beam, 
we may c<all these minute |:K)rtions Parilclea of Lights and speak 
of the Sides or l*oles of tlu'se particles, m illioiit considering wlic- 
ther light is composed of material j^articlcs issuing fronf the 
sun’s body, or is merely the undulation of' an clastic medium. 

Pf.riod I. Account of ihv Dtscoviiks of Eras7nm JJan 
tholiritvt, 7'cspccting Dwible Refraction. 

About the middle of the siwentecwtli century, Dr Erasmus 
Bartliolinus, a physician at Copenhagen, and the author of seve- 
ral excellent works on gecmielry, procured from some of the 
Danish n>erchants that frequented Iceland, “ a crystal stone like 
a rliombick or rhomboid prism, which, when broken into small 
j>icccs, kept tlie same figure.” It was dug out of a very h^h 
mountain, not far from tlie Bay of Roerfiord, in 65° of latitude. 

Its wlj^g'body was rather clear than bright, of the colour of 
limpid water, but that colour, when it was immersed in water 
and dried again, became dull.” With this substance, which; 
from its locality, was called Iceland Crystal^ Bartholinus made 
a number of experiments both chemical and optical ; and having 
discovered some of the singular effects which it produced upon 
light, he published an account of them at Copenhagen in 1669, 
under the title of Expcrwient(iCryqtidR Islcm^ici Di8--diaclast7>ci^ 
qnibus mira et insolita refrcucilo detegitur. There does not ap- 
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pear to be a copy of tliis^ work in this country, and we have 
learned that it is not to be found in the llbraiy of the Royal 
Society ; but the want of it is well supplied by An account of 
sundry experiments made and communicated by Dr Erasmus 
Bartholin, u{)on a crystal-like body sent to him out of Ice- 
land,” addressed to Dr Oldenburgli, and iprinted in the 67th 
Number of the Philosophical Transactions. this account 

we diall select those parts which relate to do^e refraction, and 
shall in general give them in the words of tlie author. 

1. Tljc objects seen through” Chis crystalline prism “appear 
sometimes, and in certain positions of the prism, double ; where 
’tis to be noted, that tlie distance between the two image's is 
greater or less, according to the different bigness of the prism ; 
insomuch, that in thinner pieces this difference of the double 
image almost vaiiisheth. 

2. The objt'ct appearing double, both images appear with a 
fainter colour ; and sometimes one part of the same species is 
obscurer tlixin the other. 

‘‘ 3. To an attentive eye, one of these images ^1 appear 
higlicr than the other. 

“ 4. In a certain position, the image of an object seen through 
this body appears but single, like as through any other tran- 
sparent body. 

“ 5. We have also found a position wherein tlie object ap- 
pears sixfold *. 

“ 6. If any of the obtuse angles of this prism be divided into 
two equal j^arts by a line, and the visual rays do pass from the 
cyo to the object through tlial line or its parallel, botli images 
win meet in that line, or in another parallel to it. 

“ 7. Whereas objects seen tlirough diaphanous bodies, are wont 
f %o remain constantly in the same place, in what nihsLuer soever 
^ jtbc transparent body be moved, nor the image on the surface 
itiove, except tlie object be moved; we have observed here, 
one of the images is moveable, the other remaining fixed ; 
a]thou||||i^hGre be a way also to make the fixed image moveable, 

,^The sextuple multiplication of the image here mentioned, arises, as will be 
sc^ '^in m subsequent article, from thin contemporaneous veins of Iceland spar in- 
tersecting the rhombOidiU mass. S^*PhiL Trans, 1816, p. 870; and Edin. Tranfi. 
voh viii. p, 160. 
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and the mov^&We fixed in the same crystal, and another to fn^ke 
both moveable. 

“ 8. The iimneaUe image doth not move at random, but al- 
ways ctb(mt the Jixed^ 'which, while it turneih about, it never 
describeth a perfect circle but in one case. 

9. Dioptriaks teach, that a diaphanous body having one only 
surface, sends frfth Me object but one image refracted to the 
eye, and, having more surfaces than one, it represents one 
image in each. But, whereas in our substance there occurs 
but one plain superficies to the hye, and yet a double image of 
one object, it concerned us to consider whence this double im- 
age might be caused. Two ways offered themselves to us, re- 
flection and rei’raclion. How reflection could perform it, was 
diflicult to find. For, having dulled the clearness of the two 
plain sides of our crystalline prism, thereby to make them un- 
fit for reflecting the light, the rays being directed through its 
upper and lowermost superficies, the image still appeared 
double. Again, two species appearing through a great prism,^ 
upon breaking of the same into pieces, and so reducing it into 
divers smaller ones, it came to pass, that through each of these 
lesser portions the same object was seen always double. Whence 
I ('f)llected, that if it should lie said that one of the images pro- 
ceeded from the reflection of the plain the former of these 

‘V , 

experiments would discountenance thiit assertion. But then 
if another should derive the cause fmm some internal reflection 
of the surfaces of this Iwdy, certainly the same effect would not 
have been found in every one of its parts ; but the double ap- 
pearance that was exhibited in the smallcsl jwrtion, woiild have 
been multiplied in a greater bulk.^ 

“ Reflection, therefore, not satisfying, wc recurred to refrac- 
Uon. But^^i<^reas ’tis known, that no image can pass through 
two diaphanous bodies of a differtmt nature but by refraction, 
and that one image supposctli one refraction, it did foflow, tJial, 
if refni^^tion were made the cause of this phenomenon, iIutc 
would be a double refraction for a double image. And fora&^ 
much as the appearances of our Iceland crystal are not of the 
same kind, but one of them is fixed, the other moveth, wc shall 
distinguish the refractions themselves which ixjiract tl>e double 
rays arriving to the eve, and call the one which sends the )Lvcd 
ipage rcfr^ictcd to our sight. T\sval ; the other, v.ludi transmila 
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the moveable to the UnibsuaL And heiKse,. namely^ ^rom 
this peculiar and notable property of the double refraction in 
this Iceland-stonc, we have not scrupled to call it JMs*dia£lastick. 

This bein^ supposed, it will not be irrational to suspect that 
these two refractions prexeed from different principles. For, 
since it is commonly known from dioptrickA that aifobject, by visu- 
at.irays affecting the eye, exhibits some inWetffi the superficies of 
tlie dia})hanoiis body, whit;h image is but^e as long the su- 
perficies is one, and the upper plain parallel to the lower ; as 
also, that if, the eye remaining*^ steady,* the diaphanous body be 
moved, that image remains always fixed, as long as the object 
whence it comes remains unmoved. Wherefore in this transpa- 
rent substance, the image which appears fixed may proceed ac- 
cording to the ordinary laws of usual refraction ; but that which 
nioveth, and is carried about according to the motion of the di- 
aphanous body, while the object remains unstirred, sheweth an 
unusual kind of refraction, hitherto unobserved by Dioptricians. 

Hence, that I might examine the nature and difference of 
both, I put upon some object, as the point A, Fig. 1. Plate VII. 
the prism of my double refracting crystal NFllQTBS^ and the 
eye M being perpendicularly |K)sited over the upper plain of 
the prism NPRQ, I noted whether there was any refraction of 
the point A, for the |i6ual laws of refraction teach that there is 
none. But the perpendicular ray of the eye was observed to 
pass not through the moveable but the fixed image, thereby be- 
ing conformable to the rules of usual refraction, as striking the 
eye unrefracted, so that the eye, the image, and the object were 
seen in the same line. But when in the same sedte of the ey^ 
the object A did also exhibit the other image X, at no small 
distance from the former, I tcK)k notice that this object A was 
not seen unrefracted by the means of the in though th^. 
eye M remained perpendicular over the plain ; and that, conse- 
quently, tins unusual refraction is not subject to the received 
axiom of dioptricks, wliich imports, that a ray falling perpen- 
dicularly on the superficies of a diaphanous body, is not refrac- 
ted, but passeth unrefracted. 

Next, I so placed the eye in O, that the ray from the object 
A arriving to tlie eye, might be parallel to the lines RT and 
QB of the plane RQTB, &c. ; then i$ appeared, that the rays 
1 l^ ere trajocted from th<! object A without refraclioii, througji 
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the moveable image Q ; the object A, the moveable image Z, 
ancl the eye O, being in the same line ; and that the same ob- 
ject A did tramaiit to the eye O, remaining in the same posi- 
tion, yet another species Y, through the refracted ray AYO. 
Whence it was manifest to me, that this unusual relraction had 
for its rule the^arallel* of the sides of this double refracting. 
(Tystal, while tlie Itsua^frefraction was directed according to the 
perj)endicular;0f the sfiiperficies. 

“ But considering that the place of the point appearing through 
our diaphanous body cannot easily be determined, as being on- 
ly obvious in the uppermost part, we shall add the way where- 
by w'c have found its diversity, by drawing, on the subjacent 
Table, a straight line through that ])oint ; the place ol‘ which 
line will be determined by the one eye ihrough this crystal, and 
by the other eye without the crystal. For, in the same Figure, 
let through the object A be drawm upon the Table a straight line 
BC. The eye being in M, that double line IID and IE wall 
appear, the species being cast on the upper surface ; and, if 
you will attend well, you will observe one of the images, viz. 
the fixed HD to be congruent to the adjacent line BC, whilst 
the other, namely the moveable El, tcndclh tonards R. But 
if afterwards the eye be ])osited in O, the same object, I mean 
the line BC, will not only be represented double by the images 
KF and LG, but also tlic moveable inia^ GL be congruent to 
the inferior line B(’ ; while the fixed FK is not so, but lends 
towards N.” 

After describing tliese exjicrimcnts, Barlholinus proceeds to 
m^i^asure the ratio of the angles of incidence and refraction in 
the ordinary image, and he finds iMo he as five to three, ^vhich 
makes the index refraction l.CfiT. He endeavours to ac- 
count for dj^di^ble refraction, by supjiosirig that the Iceland 
crystal has two sets 6f pores ; one, “ acc-orcling to the ductus or 
direction of the sides, and parallel thereto; since, it may be observ- 
ed, that according to this disposition of tlie sides it is broken, and 
the parts severed from one another ; and that one of the images,' 
namely the moveable^ passeth through them. Next, besides!^ 
these pores lying according to the parallelism of the sides,, it 
hath others, such as glass, water, and right crystals have,’ 
through which the right image is transmitted.” 
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Barlholinus next supposes, that there are some directions in 
whicli the rays pass through the crystal unrcfracted ; and 
though in ordinary diaphanous bodies these directions arc per- 
pendicular to their surfaces, yet in other bodies they may have 
another position. ' He likewise supposes, that half of the inci- 
dent pencil is refracted and the other ^alf unusuoXly ; 

or, what is the same thing, that the unusual refrac- 

tions have the same power to refract the iroident Hgllt. 

From this account of Bartholinus''s experiments, he appears 
to have discovered three impolrtant faCcs. 

J. That Iceland spar has the projxjrty of double refraction. 

2. That one of these refractions is perfonned according to a 
law which is common to all transparent solids and fluids, 
while llic other is performed according to an extraordinary 
law which had riot previously been observed by philoso- 
phej‘s; and, 

3. That the incident light is equally divided between the 
ordinary and extraordinary j)cncils. 

Bartholinus does not seem to have transmitted the ordinary 
and extraordinary pencils through a second piece of Iceland 
spar, and it was therefore reserved for the celebrated Huygens 
to discover, by means this experiment, the remarkable pro- 
perties which arise frosh tlie polarisation of these two pencils. 
EnixBURGH, July 1. 1819. 


Art. Sketch of the Distribution of Rocks in Shetland, 

By Samuel Hirbeut, M. D. M.W.S. Communicated by 
the Author. 

Of tlie gro»i ]5 of islands bearing the namc^lrfiM^hetland, no- 
thing entitled to tlie apjxillation of a Chart, intended" to compre- 
hgtul the whole of them, has yet been produced *. From in- 
formation on which I am most disjjosed to rely, conjoined with 
my own observations, the clustre, exclusive of Foula, the Voe 
Skemes, and Fair Isle, distantly separated from the rest, may 

^ I know of no actual surveys which ^ have been made deserving confidence* 
except of four or five miles of coast in the vicinity of Valey Sound, which was 
all thEit Captain Preston accoYn])lisi:cd, in a chart, to which his name is affixed, 
pretending to delineate the wfiolc of Shetland ; to this may be added u sketch of 
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be placed between 59® 53', and 60° 56' north latitude, and be- 
tween 52' and 1° 57' of west longitude from London. 

Tlie" stratification of Shetland cannot be considered as falling 
under tlic particular views of the celebrated Werner, who sup- 
posed tliat strata lay over each other like the coats of an onion, 
whilst the whole had reference to an unstratified fundamental 
rock, as for insta»a, to Granite. But in the progress of obser- 
vation, certain other conditions of stratification have been pointed 
out, particularly by the Professor of Natural History in the 
University of Edinburgh, to whom we are indebted no less for 
the introduction in this country of the Wernerian System, than 
for several important modifications which it has undergone, and 
which he has been accustomed so ably to illustrate in his lectures. 

The denuded state of the rocks in Shetland, recommends 
this country as a particular object of geological stud 3 ^ It is, 
liowever, a country which, by the few geologists who have visi- 
ted it, has been considered as possessing the greatest possible in- 
tricacy of structure. Indeed, on this account, 1 feel myself un- 
der the necessity of employing more precise language than is^ 
commonly deemed necessary in subjects of this nature, in order 
to ex})laiii Avlth less difficulty the different circumstances of stra- 
tlficiition which presented themselves to me in these islands. 

In the first place, in describing strata which are vertical, we 
may conceive of them as the metallic plates which are ranged 
in the usual manner in a galvanic trough ; or, we may so alter 
the condition of the series of the plates, as to cause their planes 
to represent any angle of inclination between a horizontal and 
vertical position, which a stratum may form with the horizon. 

A stratum may then be described as having tzoo lateral planes^ 

^ ' 

the eastern coast as given in Arrowsinitlfs map; and, lastly, an excellent 

survey of arbour, published Jasi year b^ Captain Rumuge of the Royal 

Navy. With this paucity of materials necessary for producing a geological map 
of Shetland, it is proper to premise, that the sketch annexed to this couimuiii- 
cation, is the result of observations made with no otbc> instrument than a pocket 
compass. Still 1 flatter myself, that, tho4gh intended for a country exceeded 
by no other in the number and tortuous course of its inlets, the sketch will be 
found adccpiate to the purpose for which it was designed. I have occabKnmlly avail- 
ed myself of observations, with which I was favoured by the late Thomas M«uat» ^ 
Ksq. of Garth, a gentleman of considerable inteliigcnce, and particularly versed ia 
the ancient history of his country. 
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vertical (yr inclined, hf whidi it is connected to other stiata, 
as the sides of a metallic lamella may be to other plates which 
are ranged in contact with it. A single stratum may also be 
represented as having two lateral edges of attachment strata 
being often found to be opposed to other rocks at their edges, in 
the same manner that we conceive of the c^es of the me- 
tallic plates, which arc opposed to the sides »#'a galvanic trough. 
In this instance, however, they are opposed at right angles ; 
but this angle may, of course, be varied ad libitum, to corre- 
spond to the different circuAistancest under which strata are 
found. A stratum may again be described as having a superior 
or upper edge ; though this term is perhaps superseded by the 
equally expressive language which we use, when w^e speak of 
Uic ontgohigs of strata. Again, the inferior edge of a stratum 
is illustrated by dial of a metallic plate, which is opposed to the 
bottom of a galvanic trough. Of course, the relations of the in- 
ferior edges of strata must he often objects of mere s])eciilation. 
If, lastly, any metallic j)late oi* a galvanic trough be so altered 
in its position, that its planes become parallel to the j-jlaue of 
the horizon, it is evident that no other distinction position 
can take place in it, or in a stratum under a similar condition, 
than that there sliould be a superior and inferior side, and 
certain horizontal 'Cdges 

But, besides these terms relating to the sides and edges of 
strata, other tniiiuthe of description, when found requisite, will 
be introduced in the course of this paper. — I shall now, without 
further delay, attempt to exj)laiii the geological structure of llie 
rocks of Shetland. 

Strata of Fitfid Hcad^ 

Commencing our investigations at the mosi-^,southerly part ol' 
Shetland, namely, at Qucndal Bay, in the pansIrVf Dunross- 
ness, a small system of strata, forming for the most part Fitful 
Head |On the WTst of the bay, will dentand our earliest notice. 

grossing the strata in a direction from cast to west, wx^ find 
efl^the west of Quendal Bay, gneiss traversed by numerous 

^ The lateral edges of oi^r author, are the ends of the strata of miners ; l>is su- 
perior edges, their outgoings ; and inferior edges, the bottoms of strata : and when 
he speaks of horizontal edges, we are to understand the ofulgoings of horizontal stra- 
^o~Ed. 
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veins of granite, to which ithmediately succeeds the mica-slate 
of Garthsness. More westerly ensues the large assemblage of 
strata composed of clay-slate, which Ibfms Fitful Head. Still 
more westerly at Noss, a headland to the north-west of Fitful 
Head, occur a few strata of gneiss and mica-slatc, which are 
traversed by gnwite. 

The stratificatioh'^)f the whole of this mass is confused, and, 
as far as an estimate can l3e made of the direction or line of bear- 
ing as it <x:ciirs at different places, the lateral planes of the stra- 
ta cannot be considered ^s paralTel to each other. This un- 
conformity in point of parallelism, is observable where strata 
are not disturbed by the presence of traversing masses of lime- 
stone or granite, as in the clay-slate of Fitful Head. The stra- 
ta are constantly observed to pass into each other laterally, or to 
be united by their sides, the tabular scams by which they were 
sc'parated becoming evanescent ; nor can any stratum be traced 
far, befi^re it is thus observed to be lost, whilst new tabular 
seams are in equal number appearing at the same time in other 
places. The strata are also often curved or bent out of 
their course. Still the direction assumed by the strata may be 
generally stated at 15° north of east, variation: from that point 
of the compass occurring to the amount of 15° or 20°. 

It is wa)rthv of general remark, that circumstances of stratifica- 
tion like these are so constantly aj)pearing, as to render extremely 
vague the idea of cemformity^ which has been often deemed only 
applicable to strata, where there is a parallelism of their lateral 
planes. It is always inconvenient to forego terms that are in com- 
mon use, but if the term coT^&rmUy 'i^ still to be used in speaking of 
strata, it would perhaps be better th^t the word should be restrict- 
ed to those circum^^ces where strata are found to have no other 
relation to earfrethcr at their junction than one that is lateral; 
for it is worthy of particular notice, that two stratified rocks are 
often found so to vary in the direction of their respective strata, 
that where the contact takes place, the sides of one set of strata 
are opposed to the lateral edges of another set. Here, then; 
I conceive, is a good ground for the distinction of rocks 
into conformable or unconfbrmable. But, at the same time^ I 
would submit, that much more descriptive words, and not liable 
to such ambiguity, may bo found, which might be capable of 
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expressing every condition of strata. Where strata are observ- 
ed to have a lateral attachment to each other, or where the 
lines of bearing denote uniformity, it may perhaps be jus- 
tifiable, in describing such strata, to use the word Collateral 
This expression of collateral strata^ will apply to many circum- 
stances where sti-ata are liot of equal thickne^ or where they 
occasionally become indistinct, from a tranulf^n into each, other 
at their sides, or where, added to this circumstance, they are so 
curved or bent out of their course, as that Llicir lines of bearing 
shall occasionally vary several- degrees, 

When, hoAvever, collateral strata^ if I may be allow<?d to 
adopt the expression, are of uniform thickness, and are uninter- 
rupted in their course, we may then properly enough distin- 
guish them farther by the name of Parallel strata. 

The inclination of the strata of Fitful Head, is with difficulty 
estimated, owing to circumstances already stated, namely, their 
distorted state, and their lateral transition into each other. The 
dip is generally to the cast, at an angle of about 40”. 

In the mica-slatc, about a mile to the west of Qucndal, is 
a thin mass of limestone, the strata of whlcli run cast to west, 
in a direction strictly unconformahle to that of the adjoining 
strata : that is, the lateral edges of the mica-slate arc opposed 
to the lateral planes of the limestone. Here is a slight exempli- 
fication of the distinction which I have maintained as subsisting 
in the relations of strata, and tending to justify the use of' the 
term collateral strata, as applicable to the mica-slate. 

At Garthsness, near Fitful Head, in the miciv-slatc, occurs a vein 
or jK^rhaps bed of iron-pyrites, running nearly north and sovith, 
which was a few years ago vin successfully wrought, for the purpose 
of finding copper-ore, whilst many hundred toly'uf iron-pyrites were 
thrown into tlie sea. The site of the ore is soNi^jch concealed 
by the fragments thrown up from the mine, that its breadth is 
not very distinct *. I observed four and a half feet in width, of what 
the Cornish miners, who worked liere, called Gossan^ which 
consistetl of pulverulent siliceous matter, mixed with iron-ore, 
and eight and a half feet of what was named by the same men 
th^' Rider ^ consisting of iron-pyrites, occurrirg in a highly iii- 


* Dr Fleming’s account of these mines of Dunrossness, in the Appendix tw 
Shiireff's A^icxdtiiral Survey OrJeney and Shntland^ may be rori'JuUed with nd- 
■'.antiiwc. 
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durated blu6 quartz. In this last substance was contained the 
sparing quantity of copper-ore, wliicli was the sole object of the 
zniibng operations. In the clay-sl^te of Fitful Head, at the 
Girths of Quendal, is found a vein or probably bed of iron-^ica, 
noticed by Dr Fleming. It is about twelve feet in breadth, and 
appears very rich. 

I now proceed to show the relations of this system of stra- 
ta to contiguous rocks, under the impression, tliat the most 
important inquiry regarding Strata, is to discover under what cir^ 
cumstances their supeyor edgas cjir outgoings become first mani- 
fest, This inquiry involves die relations which strata exhibit 
at those lateral edges of attachment, by which they are connected 
with rocks of a different nature, and at various angles, in the 
manner that the edges of* metallic plates are joined to the sides 
of a galvanic trough. There is this difference in the junction 
of a stratum, that it may be at any angle formed by its edges 
besides a right one, and at any inclination of its lateral plane, 
besides one that is vertical. This attaohment of the strata, by 
their extreme or lateral edges, must of course be sought fdr 4n 
tlie line of tlieir direction, and at opposite points of the com-» 
pass ; as in the present instance, at the southerly and northerly 
boundaries of Fitful Head, the site of the rocks here describe 
ed. It is unfortunate, for the sake of i|pur first illustration, 
dial the invasion of llic sea should cut off altogether the con- 
nections of the soulherly lateral edges of the strata; but, tra^ 
cing the tabular scams in direction of north IS"" east, we ob- 
serve the strata at their northerly extremities or lateral edges 
coining in contact with a mass of* sicnite, which, from the great 
quantity of c[)idotc admitted into its eompt>sition, may Ik> pro* 
perly named np ,EpUhtk SieifHc. TJic covered state of the 
ground us, except in one or two places, from observing 

the stralS^ctually in contact with the sienite. But here it is 
projier briefly to hint at the difficulty there is of determining in 
what relations strata exist witli regard to an unstratified rock^ 
from observations made only at the place of junction. 

An illustration to this eflect is seen in a well exposed sectum of 
the junction of a few strata of gneiss and inicar^late south of Nobs, 
and to the N. W. of Fitf'ul Heivd. Here the rocks so frequeStit]^, 
pass into each other, by an interchange of substance, s6 1fn| | y 

vox.. I. NO. 2. OCTOBER 1819. ^ 
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small processes from the epidotic sienite, by invading the strata 
attached to it, disturb their direction, whikt the strata again ren* 
der inegular their mutual line of connection, by penetrating more 
or less into the substance of the sienite, that we must have re- 
course td ^ther observations tliaii those afforded at the actual 
junction, in order to consider whether strata viewfid en masse 
are joined by their sides to an unstratified rocl^ i^^>ating or sur- 
rounding it after the manner of the layers of an onion, to which 
they have been often compared ; or if, on the contrary, they are 
opposed to the rock by their lal/^ral edges in an unconformable 
position. TJiis is best inferred by a comparison of the general 
direction assumed by the strata, and tlie outline of the unstrati- 
fied mass which is oj)pose(l to them. The direction of tlie line 
forming the southern boundary of the epidotic sienite is about N. 
30® W. whilst that of tlie strata meeting it is about N. 15* 
E.; consequently the bounding line of the sienite cannot be con- 
formable to the strata, or, in otlier words, parallel to, or collate- 
ral wdth them, but must rather be op})osed to the lateral edges 
of the strata, and thus he unconformable to them. 

The southern boundary of the sienite may be traced from a 
small island in Quendal Bay, named Little Holm, where it is 
joined to a conglomerate rock, to be noticed hereafter; from 
thence to Cross Island and the Mainland. Passing close to the 
house of Mr Ogilvie, it is with difficulty traced through a cover- 
ed country until seen at Noss, connected with gneiss and mica- 
slate in the manner above mentioned. The northerly line of 
boundary, with other particulars relating to the sienite, I shall 
point out on another occasion. One important circumstance, 
however, in the sienite, remains unnoticed. This concerns the 
deep form of the nxik where it affords an atU'vhment to strata, 
and which is disclosed by a deep section on one ^Bs^jeasion only, 
namely, at Noss. 

Every unstratified mass, in its junction with strata, may ex- 
hibit: to us different descriptions of surface. For if a vertical 
^Ifbie j^sing through the highest point of tlie unstratified rock, 
sl^gpd not fall within its base, such a surface of the vock, may, 
^ the sake of an, important distinction, be described as impen^ 
0eni or hanging over. But if the perpendicular, on the con- 
toary, be included within the base, the rock may be comudered 
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as having an inclined surface. Again, the surface, instead of 
being impendent or mcUned^ may be vertlcul. In the present 
instance, the sienitic rock ia a deep section, formed on the 
coast by the rock gradually yielding to the inroads of the wes- 
tern ocean, exhibits to us a specimen of the impendent sur- 
face ; the sienite appearing to hang over the strata which are 
connected to H by their lateral edges. Geologists would ^iro- 
bably express the relation by the word superjacent^ as applied 
to the sienite. There is only one objection to the word super- 
jaecnt, that it assigns ‘^ fundamental character to the strata, and 
an incumbent character to tlie sienite ; notions which cannot 
exist, as long as we can conceive that the sienite may shew every 
variety of surface, as it is observable at different depths : at 
one certain depth it may be impendent^ at another inclined^ 
and at another vertical,^ these varieties so combining, as to give 
to the deep surface of the n)ck, were it exposed, a waved or 
zigzag appearance. Now, it is e\'ident, that a prolongation or 
abbreviation of the substance of any individual stratum, to 
meet those varied forms of which we have supposed the^si- 
€'nite to be susceptible, would, at every increasing depth of 
the section, exhibit to us the stratiun and the mass of sienite 
by turns, in a superjacent, and in a subjacent position. Cer- 
tainly, in such a case, we cannot say oiS>any individual rock, 
that it is both a fundamental and an incumbent one. It is surely 
more natural to conceive of strata when joined by their lateral 
edges to an unstratified mass, as exhibiting an irregular or un- 
certain line in their contact, like the suture by which portions 
of the human cranium are joined to each other. The words 
impendent or inclined may then properly rej^resent only that 
part of the lin^f^rff attachment Vhicli is visible to us, without re- 
lating toj^esic^of a position either fundamental or incumbent. 

Thfc/e is an important inference arising from this view of the 
attachment of strata to an unstratified rock. A strati an has 
been conceived of, as attached by its lateral edge to a mass of 
rienite, or in other words, meeting it at any angle, which mass 
on the side affording such attachment, may be either vertical^ 
or it may include or exclude a plumb line- supf)oscd to be su** 
pended fronMhe highest point of the attachment, l)ein^ dth^r 
impendent or inclined* Now, it is evident, that wliatever 

X 2 
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deep form of the sienitc, traced from any given point in the 
tion, precisely the same inclination with our horizon will be pre- 
served ; the only tleceBsa^‘y change in the condition of the stratant 
will consist in a prolongation or abbreviation of its substance to 
meet any v#ied form which the sicnite may have assumed. Thus 
the horizontal inclination Avliich a stratum exhibits in its lateral 
plane, 4s perfectly independent of the form of die rock which 
merely affords to its lateral edge an attachment. It is for these 
iv^asons that I have hitherto used the general word attachment in 
expressing the junction of strata, '■since, iit the application, is in- 
volved no supposed form of an unstratified rock, which, judg- 
ing from the angles made with the horizon, has, I apprehend, 
Icx) often, in laying down vertical sections of a district, been at- 
tended with erroneous deductions. 

I have dwelt at some length on the system of rocks at Fit- 
ful Heiid, for no other puiiiosc than for the sake of obtaining 
F- ei’lse ideas respecting the circumstances of stratilication, to 
which we may apply the terms conforinahh or unc(ynf(xrniahle. 
'rile word conformable^ I have thus applied to all strata, that 
?re from obserwation found to be attached together by their 
sides, or, in synonymous terms, to Ik? collateral to each other ; on 
the other hand, only one circurr\.stancc of unconformity, among 
certain others peculiar to rocks, has yet been fully shewn, which 
is, when strata are opposed by their lateral edges to an un stra- 
tified rock. At the same time, it must be observed, that the 
stratification of the rocks of Fitful Head, is too confused, from 
the causes pointed out, to he recommended for actual observa- 
tion, as the best illustration of the vi€?^vs now entertained. Much 
better examples will be noticed in the progress of this demon- 
stration. ^ ■’V 

The Saiulstone and Conglomerate Rocks of the of 

Shetland, 

Leaving for a short time tlic rocks to the north of the Epi- 
doti. Sienite of Quendal, I shall proceed to notice the Sandstone 
of the east of Shetland as it first appears, in tracing it from the 
south, a! the neighlxiuring promontory of Sumburgh Head. This 
s&ndsfonc differs from one occurring more westerly, by admit- 
into Its composition no portions or apparent fragments ei- 
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tlier of the same, or of any other rock, consisting altogether 
pf .Granular Quartz, which is, in fact, more suitable name for 
it, and, as such, has been adopted by Proiessor Jameson in 
speaking of rocks of a similar description. Tlie otjiier kind of 
sandstone contains portions, or apparent fragments, either of the 
same or of odier rocks, which portions often shew marks of at- 
trition. 

The granular quartz, unmixed with portions of other roc*ks, 
may be traced from Sumburgji Head to West Voe, where it is 
occasionally associated* with a quartz more compact ; when far-, 
ther north at Grutness Voe, its appearance is interrupted by 
the advances of the sea. Thus prevented from tracing the granu- 
lar quartz along the coast in a continued course, we meet with 
it occasionally at llie Ness of Sandwick, at Monsa Island where 
it is ass(x:iated with thin alternating beds of limestone, at Holli- 
ness, and still farther north at the east of Bressay Island, lK)iind- 
ed to the west by a line wliich may be drawn from the south- 
■westerly extremity of the Island to Asthvoc on the north ; a*d, 
lastly, at the Irsland of Noss, where, at the channel dividing this 
isle from Bressay, it is superficially covered with a sandstone 
containing large and angular fragments of a rock of its owrj de- 
scription. 

The direction of the strata, as we trace them from the south, 
is very various, but it may, perha})s, be stated generally as oc- 
curring from N. 30” AV. to N. 30° E. 

The dip is generally to the east, at angles of inclination from 
30” to 40” : occasionally, however, the strata have a westerly 
inclination. 

West of this nyiss of granular quartz, is a sandstone contain- 
ing fragmcnts^idlr other rocks. This conglomerate sandstone is 
indiscrimifiately associated with a rock of a similar character, 
but consisting altogether of portions of granite, quartz, and fel- 
spjir of various magnitude, from a size the most comminuted 
to that of several pounds weight. These conglomerate rocks 
occupy a narrow tract of country, from Quendal and certain Isf 
lands in the Bay to Rovlc Head in the Mainland, including the 
west of Bressay Island. At Fladabistcr, however, instead qf 
granite, portions of gneiss \rith hornblende appear in a cong),p.^ 
pieratcd state ; and in Bressay, occasionally, fragments gf clay-slat?^. 
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I shall now proceed to connect in order, all the circumstances 
txttending this remarkalijk mass. 

Ijif, The large portions of granite, quartz, or felspar, whicli 
distinguislil the coarser kind of conglomerate rock, are either an- 
gular, or are so snif)othly rounded, as to seem the result of at- 
trition. This is an apj^carance which iminedi^ely suggests a 
notion of the abrading effects of aqueous elements. But, on 
tlic other hand, tJicsc apparent fragments are not unfrequently 
se en to pass into the substance^ of the mass in which they are 
coi tained ; which substance consists of portions of a more com- 
minuted description. Here, whilst the graduation is perfectly 
i-wident, the line of circumscription in the larger fragments be- 
comes consequently indistinct. 

The rock, consisting altogether of conglomeratoil por- 
tions oj* granite, quartz, and felspar, is often observed to gvor- 
(Lintc into the sandstone, where similar portions only occur as 
adventitious substances ; sufficiently niimeroiis, however, to give 
to this rock also a conglomerated character. Such a transition 
appears to refer the formation of lx)th r(x:ks to one common date. 

The whole of this conglomerate nxk is very superficial. 
Subjacent rocks of a different description are frequently de- 
tected under it, and these are various. At Quarf, for in- 
s! xnce, they consist of a thin series of granite, mica-slate, and 
clay-slate ; and near Fladabister, of quartz, mica-slatc and linie- 
st<;ne : At the Nab near Lerwick, of clay-slate ; and at Grimis- 
tcr, of granular quartz and clay-slatc alternated. These strata, 
which are strictly fundamental considcreil en masse, are often 
vertical, but most frequently are inclined to the west at angles 
of about TO^. An exemplifigation of anotljer kind of uncon- 
formable position thus presents itself to our L’^ice, which in- 
sists in the inferior edges of the strata of the conglomerate rock 
coming in contact with the superior or upper edges of the fiin- 
(latnental strata. The strata of the conglomerated rock may be 
ill^flirated in their position by taking any set of metallic lamel- 
under different angular inclinations, and by superimpos- 
ing them on the surface formed by the upper edges of other 
•metallic plates, which arc fixed in the usual manner in a gal- 
vanic trough. It will then be seen how a fundamental Surface 
is formed by the superior edges of the strata lying below the 
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conglomerate rock, which surface may be variously illustrated by 
any position or inclination given to the^ubjacent lamellae in the 
trough, agreeably to the variety in this respect, which exists in 
nature among strata. But care is to be taken, at the same time, 
that the lower edges of the superimposed lamelhe ane in actual 
contact witli the surface formed by the upper edges of the sub- 
jacent galvanic plates. For it is an important circumstance if 
it shall be found to exist in other countries no less than in Shet- 
land, that the attachments of strata to rocks of a difierent kind 
on which they repose^; shoulcf necessarily involve the contact of 
their inferior edges. 

I may here also obsen^e, that if strata were deposited on^ 
fundamental rock like tlic coats of an onion, to which they have 
been often compared, it is evident that only tlie lowest stratum 
in any series would come in contact with the mass affording 
them a basis, which attacliment would take plfice from the con- 
tact of nhe lowest side of the stratum next to the fundamental 
rock, and not from that of its inferior edge. But, accordin/]^ to 
the views now enlcrtained, their is mot an individual stratum to 
he^ftmnd in this series of comgkmerate stralOy tluit does not hy 
its inferior ed^c come in contact with thi fundamental surface 
which is common to them*, 

^thly^ The greatest diversities of incrmalion, at every step 
which we take to examine the strata at })rcsent under considera- 
tion, are constantly occurring. To account for these diversities, 
we must assume, that the irregular thickness of the strata, as 
observable in their outgoings, is continued in the same manner 
throughout their w^hede depth. An irregular thickness of tlie 
strata may be explained by the talmlar seams not being conti- 
nued uniformly straight at different depths, or by strata again 
passing^ laterally into each other, their tabular seams tliiis be- 
coming extinct, or liy new tabular seams appearing in the 
course of their dip ; all of which circumstances, on the supposi- 
tion that the direction or line of bearing manifested by such 
strata docs not show equal variations, may be included in our 
ideas of' coUaieral^ though not of parallel strata. The line of 

^ jP 

• On a future opportunity, probably, 1 shall give some reasons for supposing 
fhat this is the general mode by which the strata of England, usually named 
are connected with the rocks upon which they arc found to repose. 
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direction in these conglomerate strata, though certainly variable^ 
is much less so than ore circumstances of inclination, being 
ncrally, as we trace their direction from tlie south, N< 30** E. dif- 
fering SO® or 40® or more in opposite directions from this point. 
Now, in coimection w’itli the structure lately explained, by which 
the inferior edges of the strata of the conglomerate rock are in 
coiltact with the superior edges, or outgoings, of tKe fundamental 
Btrat^ we may, T tliink, reasonably assign to the conglomerate 
strata a thickness varying in the course of their depth after the 
manner pointed out ; it may then be easily she^vn, how the la- 
teral planes of these strata, which in one place assume a posi- 
tion nearly vertical, differ so much in inclination from collateral 
strata only a lew yards distant, which arc nearly horizontal. The 
truth is, that if llui line of bearing, in any set of* strata, be only 
tolerably uniform, in relation to any given point of the compass, 
it is not netjessary for our notion of collateral or conformable 
strata, tliat tlie seams of stratification should exhibit a corre- 
sjx)nding uniformity downwards ; or, in other words, that the 
seams should be perfectly straight during the whole deep course 
through which our imagination may trace them, as from their 
superior edges or outgoings down to their lower edges, by 
which they iu-e attached to a fundamental r(K*k. 

The circumstances of stratification now pointed out, irresisti- 
bly lead to speculations respecting the laws which liave influ- 
enced the const)! idatiou of the Earth’s suriace. Tlie laws, which 
on a minute scale have variously afiixed certain crystals to rocks 
by their terminal edges rather than by their lateral planes in 
opposition to the laws of gravity, seem identified in those pri- 
mary causes, w hich have attached strata to a fundamental rock by 
their lower edges, rather than in consonance witl^mechauical no- 
tions, by their sides only. But it would be taking too contract- 
ed view's of the operations of Nature, to suppose tliaf in the 
present instance the law's of gravity had not their influence also. 
On the contrary, the sti'ata often show in their outgoings, that 
they receive some faint impression of the kind of surface on which 
they rest. In the Island of Bressay, for instance, on the dcch- 
yity erf* hill, strata of sandstone or granular quartz dip at an 
inclination of 80® or 40* towards a point of the compass which 
looks in a direction opposite to certain contiguous strata of a 
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conglomerate rock, Thus, whilst the strata of sandstone dip to 
the east, those of the conglomerate rock dip to the west. Now 
the strata of the conglomerate rock, wh^e observed in contact 
with those of the granular quartz, seem periectly vertical ; but 
on crossing them for a distance of a few yards only, they are im- 
mediately observed to .form less angles with tlic horizon, until 
they acquire a position nearly horizontal. Here the vertical 
position of the conglomerate strata, in contact with the granular 
quartz which dips to t)ie east, seems an arrangement tliat is in 
conformity tq an abrupt or vertical precipice, formed by the 
outgoing ed^s or escarpments of the strata of granular quartz, 
— with wliich vertical precipice, the contiguous strata of the 
conglomerate rock appear to range. Such a structure, by which 
a stratum is affixed to its inferior edge in a vertical posUion, 
does by no means hem the marks of a deposit calculated to fill up 
hollows or valleys. The explanation that I would give of this 
vertical position is, that the precipice of the granular quartz 
had influenced the mode in which Uie conglomerate strata were 
consolidated, according to certain finite laws of crystallization. 
But the change in the inclination of the conglomerate strata, 
which on crossing them are found to acquire ’^^early a horizontal 
position, and to dip to the w’est in a direction contrary to tliat of 
the granular quartz, is an arrangement tending to show, that 
the density of the strata had increased in jffoportion to their 
depth, and that the laws of gravity had been opjx)sed to those 
of chemical affinity. It is thus that an accumulation of matter 
from below, produced by an increased density of the stratq, 
^vould, by gradually elevating strata in the order of succession in 
which we meet them, have produced a position nearly ho|i^ontal. 

5th^^ The next circumstance to be noticed^ii the conglome- 
rate rocks, is, that they do not graduate into their subjacent, 
rocks by *an inteixiliange of substance. The attachment is very 
firm, showing that an action of a diemical nature, probably as- 
sisted by compression, may have induced it. But the line mark- 
ing the boundary of each rock is perfectly distinct. It may, • 
however, be anticipated, that an appearance diametrically oppo- 
site to this occurs elsewhere in Shetland ; conglomerate stp,ta im- 
perceptibly graduating into those of quartz, which are funda-* 
mental to them. 
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Btfily, These cemented portions occur in sucli situations, that 
a reference of their ^ smy rocks of the same nature, co- 

existing in their immediate ntxghbourhood, smns impossible. 
They occur, for instance, in the enclosed vaUeys of clay -slate. 
But in the conglomerate rocks occupying such situations, no 
clay-slate is to be found, and, consequently, no accumulation 
can have filled up the v^alleys caused by the tt^earing down or de- 
tr^us of impending rocks. Also, when the conglomerate rock 
coiftprehcnds portions of granite, .quartz, and felspar, the fun- 
damental strata consist, in one place, of quarts, mica^slatc, 
and limestone ; in another, of clay-slate and sandstone ; and in 
many places, no other rock than clay-slate appears to lie the fun- 
damental one. The conglomerated sandstone might be supposed 
to* have resulted from the decomposition of a contiguous mass, 
consisting altogether of granular quartz. But we must, at the 
same time, account for the disseminated portions of granite, 
which give to this rock its true distinction, and for the associa- 
tion of the conglomerated sandstone with granitic masses of a 
similar structure. This circumstance must refer the conglome- 
rated rocks to an origin perfectly unconnected with the detritus 
of contiguous masses. 

No evidence is afforded that the a{)parent fragments of 
this conglonicralccl rock were brought from any distance. We 
may indeed for the occasion advance sucli causes as debacles, 
streams, or waves, the usual agents in geological visions. These 
would, however, fail to convince us of the modiis operandi by 
which the conglomerated strata, and rocks contiguous to them, are 
made hy turns to occupy every possible variety of situati(H) in 
relatioii to eacli other ; or why certain districts, necessary in the 
track of a debacle or wave (or any such convenient agent, by 
whatever name it may be called), should leave no memorial in 
the presence of a solitary fragment of a catastrophe of tftis nature. 

It is thus, in the absence of evidence tending to refer 
this accumulation of cemented portions, rounded as well as an- 
,^_gular, to rocks distant or contiguous, that I am inclined to 
repose in the notion, that tlic conglomerated form is an 
peculiarity of structure, subsequently, perhaps, in seve- 
^ ral mstances, altered by causes of a mechanical nature. TJius, 
there seems an original form of distinct globular concretions, 
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wiiich I shall, on another occasion, point out as existing in a 
vein of granite, that traverses a mass o^gneiss ; whilst in this 
mass no mechanical appearances are elsewhere to he observed. 

^ It is easy, then, to conceive, dial such a form of globular con- 
cretions would, to rocks thus originally constituted, if, at the same 
time, we summon to our assistance die force of aqueous elements, 
give every liability to abrasion. But the presence of such aqueous 
elements literally affords a very navigable ocean for conject^^e. 

I therefore dismiss this protracted discussion, convinced of the 
multiplicity of circumstances which favour the notion, that the 
conglomerated appearance is an original peculiarity of structure ; 
but, at the same time, aware of the difficulty of forming an ac- 
curate judgment respecting any manifestations which might indi- 
cate, that there has been a subsequent modification from^ me- 
chanical causes. 

Tfw Strata foiling the Cliff Hitk. 

I shall now proceed to describe the rocks situated to the 
of the Epidotic Sienite of Fitful Heath These consist for the 
most part of clay-slate, assex^iated with thin strata of quartz 
and liomblende-slatc. The clay-sljite forni^jg the long range 
of die Cliff Hills, runs from near Spiggic and the Ijoch of Lu- 
Tiabister in Dunrossness, dirough a long tract of country to 
Quarf, where there is an interruption of the ridge, and thence tt> 
Kibister’s Point, on the east of Dale’s Voe. The whole of the 
stratii of clay-slate, quartz, and hornblende-slate, seem connect- 
ed unconformably with the epidotic sienite. The junction is 
much concealed by the I^och of T..unabister, and by covered 
ground ; but die inference that jt thus takes place, is from the 
visible proximity of Ixith rcxjks to this site, frcaig the direction of 
the clay-slate, which, tracing it from the north, is S. 15° W. ; 
whilst the northern lioundary of the epidotic sienite, observable 
froprtts nmt southerly point of Cross Holm in Quendal Bay to 
the west of Dunrossness, is traced in a line of N. 25® W. Thus 
the junction must take place at an angle, or by the lateral* 
edges of die strata being opposed to the northerly surface of the 
sienitic mass. • • ^ 

The clay-slate, quartz, and honihlendc-slatc, arc in their po- 
sition unconformable to each other. The hornblende-slate is 
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associated with the quartz, holding a tortuous course so as^re- 
nerally to interrupt ^the direction of the strata which it tra- 
verses. To show that the associated strata of (quartz and horn- 
blende are unconformable with the clay-slate, Wv m;ist ascertain 
the course of each rock. In tracing the thin strata of quartz 
and hornblende-slate from the south, we find that from Luna^ 
bister to Maywick, at which latter place there is an interruption 
to.^the appearance of these rocks by the sea, also at the Island 
of Trondra where they reappear, the strata, considered collec- 
tively, maintain a course very nearly parallel to th^t of the clay- 
slate east of them. But at the Vale of Tingwall, the strata 
take a more easterly direction N. 30*" E. to Dale’s Ness 
md tlie Isle of Glitness. Again, tracing the clay-slate from its 
junotion with the sienitc to Quarf, we find that little or no 
deviation is produced in the direction of tlie clay-slate, but 
that it is nearly conformable to the course of the strata al- 
ready said to be situated to the west of it. But at Scalloway 
a change occurs ; the course of the clay-slate is continued in 
right line, but that of the adjoining strata west of it begins 
to be inflected to the eastward. Hence, there must be an in- 
terception of the strata of clay-slate by the quartz and horn- 
blende-slate ; and, accordingly, a termination of all the rectilinear 
strata, which are thus opposed at their junction by strata cross- 
ing them, may be detected, particularly by observations made 
on the strata of clay-slate north by east from Scalloway. 

The interception of a considerable part of the strata, seems 
to be completed at Dale’s Ness. But, in the bed of Dale’s 
Voe, and on its western banks, arises another important mass of 
quartz, associated with hornblende-slate, and nearly in junction 
with the similajs^y associated rocks which we have traced from 
the south. At Rovic Head, also, situated about a mile to the 
east of Dale’s Voe, ai ise still other associated sti*nto, consisting 
of quartz and limestone, continuous most probably to the island 
of Greeniiolrn. Lastly, at Kibistcr’s Ness and south by west 
from it, intermediate to these? two masses of Dale’s Voe and Ilo- 
|||tt?nead, appear new strata of clsty-slate, assuming, however, a 
directiom much more to the eastward ; which altered direction of 

fc * 

the clay-slale, considered e?i masse^ seems connected with the si- 
tuation of the two extreme masses, the strata of which have a 
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course calculated to intercept^^in a mode similar to that already 
described, tliose of the new strata of clay-slate. 

All ‘the strata mentioned dip to the wtst, tlie quartz, horn- 
blende, and lim€^one, at angles generally from 40° to 60° ; the 
fclay-slate at^b<mt 70°. 

Thus there Are certain general circumstances to be observed 
in this complicated distribution, materially affecting the general 
character of the roc:ks (lonccrned in it By the curved direc- 
tion or the peculiar locality of‘ the quartz, hornblende-slate, and 
limestone, an iinterccj)tion.of the rectilinear strata of the clay- 
slaLc seems, in the first place, to be effected. But the assump- 
tion of a more easterly direction of the clay-slate considered en 
seems to depend not only upon the interception of thos^ 
rectilinear strata which maintain a direction that is no longer to 
be continued, but also upon the presence of other masses of 
quartz, hornWende-slate, or limestone, calculated to afford an 
attachment to new strata of clay-slate, and by their curvature 
or peculiar locality to alter tlie dii'cction, and with it the dispp- 
silion of the strata intennediale to them. In the application of 
appearances like these to our speculations regarding the conso- 
lidation ol’ the crust of the globe, the influence of the hornblemle- 
slate, (juartz, or limestone, apparently exerted on the direciion 
of the strata of clay-slate, strongly resembles that f)f nuclei in 
j)rocesses of crystallization. 

Sufficient has probably been said explanatory of the imix)r- 
tance which I attach to the ascertainment, in every junction of 
rocks of different kinds under circumstances similar to those 
descril)cd, which t)f the strata are continuous, and which are in- 
tcrru}>ted ; or, in other words, which of the masses has, like a 
nucleus in processes of crystallization, an arbU^ry^ or whidi 
has a dependent form. 

Returniflg to the clay-slate, it may be observed, that atChanner- 
wick, an inclosed roundish mass of granite makes its appearance; 
it is probably about 120 yards in diameter. The strata arc, at 
the contact, much disturbed, particularly in their inclin^ion, 
which, instead of being at an angle of 76°, is about 23° to 25^ 

I shall now state the relations of the clay-slate to the ^consi- 
derable mass of granular quartz situated to the cast of Shet- 
land* 
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1’he clay-slate is either imincdSiifeely connected witli the sand- 
stone, or is sepai'atc^ from it by the interposed strata which 
have been described as for the most part lying beneath the con- 
glomerate rock. At Sandlodge there is inter|K^.^dt for instance, 
quartz containing innumerable small veins of calcareous-spar, 
also some little serpentine, talc and chlorite-slate : At Uker- 
setter, much quartz and limestone ; to the north of Fladabister 
a striated mica-slate ; at Quarf, thin l^eds of mica-slate, and gneiss 
with granite ; at Itovie Head, stratified quartz and limestone. 

An alternation of the clay-slate wkli the granular quartz or 
sandstone, and a graduation into it, is observed on tlie shore near 
Grimmister, which appearance, in reference to a date of forma- 
tion, assigns that sandstone, which is not characterised by the 
admission of rounded pebbles, to a place in our systems, where it 
can be associated with rocks usually sii}>p(>sed to be of‘ the 
oldest kind. 

Near the junction of the clay-slalc at Sandlodge, and in that 
sandstone wliich consists altogether of granular quartz, some 
chopper mines were, a few years ago, wrought. I'he JM’ofits 
arising were too small to justify a continuance of the operations. 
As the shafts are now so much filled with water, as to exclude any 
observation of the contents of the bed, the best information is to 
be found in Dr Trailfs account, as inserted in tJie Appendix to 
Mr Neilfs Tour *. The direction of the bed is from iK>rth-cii.st 
to south-west. The copper-ores found were, 1. Friable and 
amorphous carbonate ol* copper, colour rich green. 2, Carbo- 
nate of an emerald green, crystallized in capillary fibres of a 
silky lustre, diverging in radii from a centre. This was 
found imbedded in iron-ore. 3. Sulphuret of copper dissemi- 
nated througl]M*rf’elspar in some places, and in others in great 
masses of iron-ore. The iron-ore was, 1. Dork brown, nbrous 
and mamillated heematites. 2. Columnar bog-irbn-orc. 3. 
Micaceous iron-ore. 4. Brown iron-ochre. 5. Dark brown sta- 
lactidc ipn-ore. G. Earthy matter charged with iron, arising 
from tlie debris of other ores. 

( To he concluded in our next Number,) 


Appendix to Neill's Tour through Orkney and Shetland^ pagje 170. 
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Abt. Ph^si€iiflOislribution (^theQo'siFi^UM^y and 

their affinity with the EpuEDBACEiE; wHh observations on the 
utility of iJte Bark ^ the Larch in the process of tanning 
. Leather. ’^/John Yule, M.D. E.R.S. Edin. and M.W.S, 
Communicated by the Author. 

Of the Tribe? of plants forming so many kindred groups, scat- 
tered over the surface of the earth, the Conifer/E afford many 
remarkable instances. The whole pf iliese agree in certain leading 
characters, but frequently differ in other strongly marked shades, 
w'hich it is the object of the naturalist to trace and delineate, as 
not unfrcquently indicating the purposes to which they are 
capable of being applied in the various useful arts. That ana- 
Jogy, in this respect, forms of itself an uncertain guide, is readi- 
ly admitted; yet the hints thus acquired frequently shorten our 
inquiries, by immediately directing us towards the more cer- 
tain tests of chemistry. 

Whilst some of these tribes are found approaching the line * 
of perpetual snow, on the shoulders of mountains, witliin the 
ai'ctic circle, others, more tolerant of the sun\ rays, inhabit 
the mountains and more elevated plains of the tropics On 
the mountains of Mexico, Humboldt and Bonpland invariably# 
found the true pines possessing the extreme limit of arborescent 
plants ; and Wahlenberg and Von Buch unite in describing trees 
of the same tribe occupying nearly similar stations on Mont 
Blanc and Mont Perdu (Lat. 42° 46'), and on Solitelma in 
Lapland (Lat. 68° north.) 

In these last instances, the pines were found approaching 
nearer the line of perpetual snow than the firs or spruces, which 
disapp^red about 400 feet lower, at the medit^ temperature 
of 37J° Fahr. ; the Pines extending to within 2800 feet of 

* Humboldt and Robert Brown, to whose accurate and extensive observations 
we owe 80 much, note a remarkable fact with respect to the physical distribution 
of these tribes, -»that those of the southern differ from those of the northern he^ 
misphere, on which none of the Podocarpi, Docrydii, and Araucari£e, &c. liave 
hitherto been detected. 

d* Wahlenberg. — Linnsus* Twr in Lapland . — Humboldt, Geograph. PlanL— 
Mich, Arhras Forest. 
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the line of snow, at the mean tcmpllliiture Fahr. Again, un- 
der the parallel l9° 20', Humboldt notes another member of the 
PINK family ( amtralis as occupying a zone of the height 
of 6000 feet, on Popoc in Mexico, . ;> 1 ^ 

Next to the !Pines, the lakches approadl fva^est the line* 
of snow. This tribe was observed by MichcAix, extending 
from the more elevated parts of the middle** countries of North 
America, to the northward of St Lawrence and Hiidson'’s Bay, 
within the Arctic Circle ; and other members of the tribe are no- 
ticed by Gmelin, approaching the parallel in Silieria, al- 

thougli none of them, except the Cedar ( L: cedrus hai o 
hitherto Ik'cii detected farther to the southward than Mounts 
Taurus and Libanus * 

There arc other tribes of this great series more distantly 
related to, but generally accompanying them, on the northern 
hemisphere. The Juniper and Yew, towards the Aixtic Circle ; 
and towards the south, the Thuiacea?, including the vcrticillated 
Cupressi, and their ally, the Taxodium of llichard-f. 

The diflcrences in the geographical distribution, then, Ife not 
confined to the distantly related tribes, but extends to thoselfiiost 
nearly related, namely, distinct s|H?eies of‘ Pines, Firs, Spruces 
^nd Larches, found at different degrees of elevation, iheir distribu- 
tion being influenced, no doubt, by the same general laws, of the 
particular nature of whicli wc are as yet t(X) little informed to 
pronounce with certainty. The seecls of plants are dispersed, 
in a few instances, by man himself, grain von )us birds and 
quadrupeds, — by the winds, and, in numerous instances, by the 
tides of the ocean. But even independent ol‘ climate, it seems 
evident, that the peculiar structure and economy of the several 
species must, ij^ great measure, finally regulate die penwncnce 
of their respective stations on the globe. It is in vain timt the 
current from the Gulf of Mexico, flowing along the coast of 
North America, and setting eastward, deposits the seeds of 
various tropical plants on the inhospitable shores of Shetland 

^ Is it tuft likely that other< xnemben of this tribe will be fbund on the Thibet 
Mountains ? 

'f Annalc^'dt Museum^ vol. xvK 
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and Norway : All of which perish, or at most serve only to 
enrich the collections of the naturalist. 

1* The whftlc of tliese Coniferous tribes arc social, natural- 
ly occup 3 ungiimmensc continued tracts, almost to the exclu- 
sion of allSijther trees of a distinct race, which they injure, 
and frequently choke ; an important lesson to planters, who 
are fond of mixing these lofty inhabitants of the ibrest with 
oaks, elms, and other strangers. Even in this country our 
native pine (Finns sylvestrisj, ^\hcrc not pre rented by o[)pc>- 
sing culture, spreads iti* seeds on every side, and would eventu- 
al! v ri‘-establish the ancient forests. 

2. 'l"he social disposition, indeed, extends to the more dis- 
tantly related tribe of Ei'iikdrace e, in which we must, from 
the inosl evident marks of aflinity, include Eejuisetum, which 
Jussieu, in his admirable Avork, lias at present ranked with the 
Fili(u:s. The still obscure history of the genninating process, 
and cvini our imperfect views of the parts of the fructification in 
these [liants, ought not to oppose conclusions so strongly waj- 
ranted by oilier characters. 

3. Even externally tlie stems in Tluiia and Cupressus, when 
young, are distinctly marked with nodes at ).:tcrvals, surround- 
ed with squamifonii dentated leaves, analogous with the deu- 
tated sheaths surrounding the joints oi‘ E({uiselum, Cassuariiia, 
and E})licdra. 

4. A pei pondieiilar sirtion of a hud iu Tluiia affords a dis- 
tiuei view' ol‘ the structure of the first shoots of the approaching 
season ; tlu* whole resembling a scries of cones included within 
eadi other, gradually decreasing in size towards the centre, 
from wiiieh the first shoot is evolved. 

Tlu'se buds are siieeessively evolved during^lic progress of the 
season, wiiilst otherf; arc continually shooting from their centre, 
and from tlie abundant sap, burst from the sides of the various 
noflcs iu verticils, particularly in raoi-^t soils. 

5. Each node in the true verlieillated Cupressi, Sabina?, 
Tluiia*, iMjuiseta, Ephedra\ and Cassuarina*, is aceomjianied • 
with its respective ciliated or dentate sheath which in Equisetum 
fonns a eomplele circle ; in Ephedra there an* two teetli only, 
in Tliuia lour. Tluiia articulata, figured by Desfontaines " f 

* Flxmi xlilanticay t. 

VOJ.. I. xo. 2. OCTOBEK 1819. 
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well illustrates the link in tl^e affinity of this tribe, with that 
of tlie Ephedracea?. In all these instances, the dentate sheaths 
originate from the same plane, at the base of the rp'pecti ve nodes. 
In Eqiiisctum, these are most prominent on the fertile shoots, 
which they protect and cherish in the commencem^ of the sea- 
son; but, in the subsequent barren shtx)ts, being lesii wanted, they 
shrink and wither. Even in Tlmia arid Cupressus, the verticil- 
lated dentate nodes scarcely merit the name of leaves, the young- 
succulent shoots supplying their place, and even during winter 
influencing tlic motion of the sdp, whic}? in this tribe resists the 
utmost rifjour of cold 

In botli these tribes the sap circulates chiefly in the vessels of 
the external cylinder of the stem, which in Equiselum is holI(»w, 
the root only being solid. These vessels extending longitudinally 
throughout its w^holc length, arc visible even to the naked eye, 
in a cross section of the stem -f-. 

On the vse of the Larch Bark m tanning if Leather. 

There are four species of the genuj> Larix : (1.) pendula of 
Salisbury, Melere tV Ameriqne^ foliis hrcviorihas^ strain Ik parvis 
snb^lobosis^ Mich, scarcely know n to our planters, although far 
more hardy than (2.) our well known common I^arcli, L. 
pyravildalis \ (3.) L. microcarpa, totgjly unknown in Scotland, 
but figured by Lambert. (4.) L. cedriis^ or the Cedar Larch, 
so well distinguished by its perennial leaves, forming in winter 
the chief ornament of our lawns. 

It is generally admitted, that the Slbc*rian Larch, described 
by Gmelin, is the same species with our Common Larch, the 
introduction and extensive cultivation of which we owe to the 
late Duke of Athol, wdio originally obtained several young 
plants from Stfuzerland, which were })lanted in the lawn of 
Dunkeld ; and here was manifested the first proof of the 
incalculable advantages of planting this species. Within a 
period of fifty-four years, some trees had attained nearly the 
height of a hundred feet, and, jit five feet from the surface, a 


* Wahlcnberg et Humboldt dc Distribut. Plaut. 

^ •f’^Casts of the stems of plants, evidently of this tribe, are frequently found in 
our coal formations. 
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circumference oi eight feet ; yet^t lias been found that tliis sin- 
gular rapidity of growtii by no means dj|ninishes the density 
ancrdurabilit)«of llie timber, wbieli has been aln^ady found to 
be equally a^fpted to the purposes of naval and domestic arcJii- 
tecture. * Hyanting that, for shijibiiiliUng, this larch were in- 
ferior to the oak, this affords no solid objection to iis use as a 
valuable addition to the resources of tlie State, as it attains ])er- 
fection in one half of the period required for the oak atljiining 
its fiill value. There is, howx^ver, reason to conclude, that the 
larch has been of late prematurely cut down. 

^J'he bark of the oak liad liitlierto been used almost exclusive- 
ly in the ])r()cess of tanning leather; but its daily increasing scarcity 
and consecjuent liigh price, arising from tlie great demand during 
the late war with the French, natiiriilly led to the use of the 
barks of other trees, as substitutes lor it. It was eoniinou to 
mix thelfe last with oak bark, but in this way the result could 
never be arcuralely ascertained. It was necessary, therelore, to 
institute c()in])arative experiments of the larch hark with tlie oak 
liark sepaivitely ; and these, to avoid the ambiguity of trials t>n 
a small scale, were conducted by an eminent lamu r, Mr V. 
Martin of Haddington. 

(1.) Equal w^eights of skin were taken, as accurately as posslbh*, 
from the same ])arts of tin? animal, and iuimcr.sed, under the same 
tenqierature, that of the alinos])here iji summer, in scjiarate cold 
infusions of the same weight of the bark of the oak and larch, 
previously ground in the ordinary way, and treated in the same 
manner. llolh sorts of leather were then dried : The same 
bulk of larch-tan lied leather vas found to be s]K‘eifically heavier 
than that of llie oak, but the pi\)portional excess was not ac- 
curately ascertained. * ^ 

(2.) In colour, the specimens sent to me, dlflbrcd remarkably; 
the lafVli-t aimed leallicr being of a light lawn, whilst that 
tanned by the oak bfirk was ol* a deej) browm colour. 

(3.) Tlie larch-taimed leallier absorbed water more readily than 
that of the oak, in these speeimens. Circumstaiiees of an 
accidental nature, however, sometimes regulate this property ; 
such as more or less e(nn])ression, by hamineriiig, previous to 
the operations of the shoemaker; and it is well known thftt sl(*w 
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drying tends much to regulate this property in leather of every 
kind. The best oafc^taniied leather readily absorbs water when 
newly finished. a 

(4.) But, after all, tlie durability ol’ leather is the great test of 
the utility of each substance used in this procesSy^nd, so far 
as respects this main object, the two sorts of leitther, used as 
soles to each of a pair t)i' shoes, were found to wear t^pially 
well. Were we to estimate a priori the relative value of 
the bark of Oak. Larch, and Leicester Willow, from the 
proportion of tannin afforded *111 the pxjieriments of Sir H. 
Davy, the willow bark would excel that of the two others; but 
it seems probable that the inferiority of the Larch bm k, in his 
experiments, arose from the trees being cut down in autumn; — 
a ])eriod when the sap, and its constituents of tannin and ex- 
tracti\e, are greatly exhausted, from the previous iiirmalioii of 
the young wood, in wdiich they are easily detected ; indeed, the 
proportion of extractive and tannin, in the succulent and 
newly condensed wood, is in some cases nearly trebU* the 
fjuantity existing in the old external layers of bark, especitilly 
in autumn; and from this it is probable that the annual prim- 
ings of trees, abounding with these constituents, might, with 
profit, be ap})lied to tlu‘ jnirjioses (»1‘ the Unner. 


Art. XIV. — Hatalo^'ur o/‘ the Bight Ascension of Thirtp-six 
principal Fibred Stars, (led need from Observations made In 
the OhservaUn'p at Konigsbetg from 1814 to 1818. Bv 
WiLLi.wi Bi:sskl, 

J. IIL follows in;] lortanl (’atalogne of Stars was communi- 
cated by its eminent autlior to Ikaron de Zach, who has inserted 
it in his Coj'respotulc tae Astnrnomifjae, from which it lias been 
copied, and transmitted to us by one of the Baron's correspon- 
dents. M. Bessel has mentioned as a very remarkable clreuiii- 
•stanee, that tlie (liff’erence between the catalogue's of I'iazzi and 
Bradl(.*y, which he had found to be m -)- 2".489, * disayipears 

* See llcasers Fundmm rt. Astion, w here lie gives an tu.rount of this 

illUflCllCC. 
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almost wliolly, by taking llio following lundamental catalogue 
as a basis. 


f 

Calahgik of the Right Axeemion of Thirhj-xix Fixed Stars. 
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a. Pegasi, 

87 

()»‘ 3 43."4I4 

3.’'0Hn3 

-|-()."0096 

— (»."266 

— 0.''196 

j. Aiietis, 

45 

I so 

46.186 

3.3565 

40.0200 

—0.251. 

—0.264 

a Oli, 

30 

2 52 

37.312 

3.1213 

40.0096 

-0..331. 

—0.200 

a Taiiri, 

69 

4 25 

1H,992 

3.1290 

40.0108 

—0,127 

—0.214. 

a Am igac, 

173 

5 03 

2.380 

4.4119 

4-0.0185 

—0,120 

-0.157. 

fi Orion. 

L>9 

5 5 

39.010 

2.8780 

4 0.0013 

— 0,132 

- 0.062 

,3. Taviri, 

65 

5 14 

36.307 

3.78.75 

40.0093 

—0,087. 

—0.110 

a (nion. 

91. 

5 45 

9.407 

3-2113 

40.0033 

—0,086 

40.001 

.r Can. mnj. 

159 

6 3(i 

59.5(»1 

2.6133 

4'0.0001 

—0.058 

4 0.015 

(jcniiiu, 

9i 

7. 22 
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.3.81.72 

-0,0121 

40.015 

—0 068 

t Can. iTiin. 

75 

7. 29 

36.720 

3.1178 

—0.0013 

—0.110 

0.060 

p. Gemini, 

205 

7 33 

58.783 

3.6861 

— 0.0124 

—0.136 

-O.ICH. 

4. 

z Hydra*, 

24 

9. 18 

29.601 

2.9162 

- 0.0015 

—0.068 

—0.085 

X liConis, 

80, 

9 58 

30.181 

3.20j7 

—0.0102 

40,011 

40.054. 

P Leon is. 

65 

11.39 

30.910 

3 (y()80 

—0.0079 

-0,126 

—0.116. 

fi Virgin is, 

34 

11 41 

33.588 

3.1259 

— 0,0t>07 

-0.309 

-0.176 

t Virgin IS, 

120 Ij3 L^ 

" V- 

o 

CM 

,3.1416 

40.0111 

-0.117 

—0.164 

a Bootes, 

171 ;l|. 7 

i:u>27 

2.7329 

+0.0012 

-0,129 

—0.192 

1 a Libra*, 

;}2 ii 1. <10 

28.491 

3.3001 

40.0156 

-0,125 

— . . . . 

2 a Libra*, 

32 

14 10 

39.892 

3.3032 

40.0156 

—0.188 

—0.141 

X (Corona;, 

54 

15 26 

51.562 

2.5379 

4 0.0024 

—0,204 

—0.351 

X Sripentis, 

13 

15 35 

9.840 

2.9199 

-1-0.0064 

—0,194 

—0.104. 

a Scorpionis, 

30 

16 18 

5.030 

3.6621 

40.0157 

—0,307 

40.030 

a Ilerculis, 

63 

17 06 

13.035 

2.731 1 

40,0037 

— 0,156 

—0.259 

a Ophiuchi, 

89 

17 06 

21.076 

2.7772 

40.003^ 

—0.186 1 

—0.179 

a Lyra*, 

141 

18 30 

40.588 

2.0307 

40.0016 

—0,112 

—0.262 

X Aqiiila:, 

186 

19. 37. 

27.887 

2,^.761 

— ().00g9 

-0,126 

-0.093. 

a Aquilac, 

— 

19 41 

15.398 

2 9295 

-0,0015 

^-0.202 

-0.102 

(•. Aqiiilai, 

199 

16 46 

13.586 

2.9515 

'—0.0015 

—0,170 

— 0,1.$0 

1 a Capriiyirni, 

79 

20 7 

23.212 

3.3341 

—0.0081 

—0,257. 

—0,120 

2 a Capricorni, 

79 

20 7 

47,000 

3.3393 

- 0,0081 

—0.193 

— 0.070 

a Cygni, 

158 

20 35 

7.725 

:2.0117 

140.0022 

-0,259 

—0.269 

X Aipiarii, 

56 

21 56 

16.805 

I3.0S52 

— O.OOtll 

— 0,26L 

-0,144 

a Pise. Austr. 

55 

22 47 

21.105 3.3424 

-0.0218 

—0,290 

—0.130 

a Pegasi 

19 

22 55 

33.276.2.9825 

40.0052 

—0,251 

-0.207 • 

ft Andrera. 

52 

23 58 

50.870,3.0708 

40.0176 

—0.249 

-0,292 
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AitT. ^\\—Dcier7nination of the Longitudes and Latitudes 
of ihirtij-fbur places in the Mediterranean . l^y Mr Cii'au- 
LKs lluMKKii. Coni 111 uiiicatetl by the Author.! 

^JL HE loiigiliulus of the places contained in tjie following 
Table, have been iixecl by measuring, with the timekeeper, their 
meridional distance from E:i Valette on several short excur- 
sions which I made from that ]iort, the longitude of which has 
been assumed at 14" 27' 38/'6, iis determined by observations 
given in a preceding yiaper. (See j). 286.) 

In those places where the latitude is not given, I had no 
opportunity of obscT\ing it with the sextant, the visible horizon 
being obstructed by land, and the sinfs meridional altitude 
being too great for the artHicial horizon. I then made use of the 
latitude taken from the chart in computing the hour-angle. 
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1 

20^* 
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1 3" E. 

Ithaca Islaiicl, 



1 

20 

32 

00 

St jManra Islaiul, 




20 

!i2 

00 

Vito Island, 

1 3f>' 

37' 

2.>' 

19 

.53 

40 

Corfu 'I'on n, 

.39 

:iii 

10 

19 

49 

27 

IJrindi'^i Ilailjour, 

} per liinai 

r oI)s. 

1 7 39 

00 

Svra<'nM* 'I'own, 

j 37 

02 

00 

13 

12 

13 

IJslicM l.slaiid. 

3b 

13 

01 , 

13 

5 

29 

Favi^naina Inland, 

3H 

01 

1 

12 

12 

2I. 

IMarilimo Island, 

:jh 

01 

ir. 

12 

01 

:io 

(iirg^cnli la^i;ht-housc, 

37 

1 i 

32 

13 

29 

32 

Longa Island, 

k) 

31- 

20 

11 

21. 

03 

Capri Island, 

10 

32 

(;o 

I I 

1 1 

13 

Pnnta Cam panel la. 

40 

33 

30 

1 1 

IS 

33 

(’ape Sorcnio, 

to 

39 

00 

14 

20 

03 

(-■a>,tclla -^lare. 

' U) 

tl 

10 

14 

23 

13 

PompL'ia, 

i 

1.’, 

00 

1 1. 

29 

13 

Na’ples Li^ht'housCji^^ 

10 

30 

12 

1 1 

13 

13 

Ni.sitra 1 aland, ^ 

40 

17 

30 

11. 

07 

33 

Ildja Town, 

40 

IS 

1.3 

1 1 

03 

13 

Cai>e Mi sene. 

40 

4 a 

00 

14 

04 

of) 

J'rocida Island, 

10 

lo 

30 

13 

39 

30 

Ischia Island, 1 

40 

43 

30 

13 

31 

3.5 

riimicino Tower, at the 







mouth of the Tiher, 

11 

4.‘, 

00 

12 

10 

13 

Porto Kcirajo Light- house. 




10 

13 

4.5 

Leghorn Light-house, 

13 

32 

34 

10 

J4 

.33 

MeJona Island, 

t3 

32 

47 

10 

09 

11 

Genoa Light-house, 

44 

24 

Ob 

H 

33 

17 

Gorgona fslaiifl. 

43 

26 


9 

34 

00 

Cagliari Town, 

3!) 

12 


9 

10 

13 

(^ahrera Island, 

3.9 

07 


2 

39 

13 

Alboran Island, 

.3.* 

.56 


3 

03 

00 w. 

Kuropa Point, Gibraltar, * 
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20 
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Art. XVI.—^ccou?tt of a new species of Chronometer adapted 
to the cye-'pieces of Fcleseopcs^ for rcckonm^' fi'iictUynai 
parts a second m Astronomical Observations. Invented 
by M. I15 ^:cuet, Member of tlie Institute, and of tlie Board 
of Longitude of France. 

M. BIIEGUET has been long known to tlie pliilosophers 
i)f oui* own country as well as to foreigners, as one of tlie most 
distinguished artists which France has for a considerable time 
produced. His various inventions connected with Horology 
and Chronometry, indicate an ingenuity and a fertility of in- 
vention which arc not often united in the same person, and 
such is the degree of excellence with which his timekeepers are 
constructed, that we may justly rank him with tlie Harrisons^ 
tlie Arnolds, and the Earnshaws of our own country. 

The ingenious instrument of which we pro))os(‘ at jiresent to 
give a brief deseriplion, has been recently laid before the Board 
of Longitude of France; and though ihe commissioners have not 
yet given in iheir report, we have no doubt that it will be gene- 
rally considered as promising to su])])ly an ‘myiortant desidera- 
tum in jiractical astronomy. In ascertaining the disajipearance 
of a slar behind (he wires of a transit instrument, we think there 
are few astronomers who would venture to say, that in ordinary 
circumsLances tliev could <ibserve to the fifth ])art of a second 
of time ; but as this (|uantity corresponds to three seconds of 
right ascension, it I'.eeomes a matter of very liigh importance, in 
the present jierfect state of asironomical instruments, to distin- 
guish more minute portions of time. ^ 

The instrument by which Breguit poposc to supply 

tills defect, is shewn in Fig. 2. oi’ Platt' VIlT, where AB is a 
section bl‘ the cyc-piecc of a telescojie through the diaphragm 
or field-bar placed in the anterior focus of the eye-glass next the 
eye; the black ring which it incloses representing tlio diaphragm 
itself: The box CD contains a chronometer, whicli, by mcani 
of the index G, points out every ten sceo^ids upon tlie dial-plate 
EG, divided into ten minutes. Other two indices 7«, ??, are made 
to revolve througli the field of the telescope, and almosPin tSc 
plane of the svstem of wires. The shortest of these marks 
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nmts or single seconds ujjon the segment ol’ a circle op of 60" 
divided into 10 seconds. I'^ie larger index m carries at its ex- 
tremity an opaque circuUu' disk, whose centre ► describes in a 
single second a segment of 60", which we may also suppose to 
be divided into ten parts or tenths of seconds. prolonga- 

tions of the divisions 1, 3, 5, 7, 9, determine th& distances of 
the wires in the field, so that they may givn tlieir aid in esti- 
mating the divisions of the scale. - The coincidence of the disk 
with one of' the wires, or its situation in the middle of one of the 
intci viils belwt'cn the wires, will* ** therefore indicate one, or two, 
or thrce-tejiths. The three needles G, ///, move in the same 
direction as I lie star in the astronomical telescope. There is a 
detent for stopping the wheelwork, and a lens near the eye for 
enabling it to read off the minutes and the tens of seconds upon 
the dial-plate ET. 

In using this instrument, the observer must notice u}K)n 
the dial-pL'ite EE, the minute and tens oi‘ seconds, a fevv 
seconds before the star has arrived at the wires ; theji raising 
liis eye to the field of tin; telescope, he will observe by means 
of the shortest needle the units of seconds which are to be 
added. The eye of the observer must now^ l)e fixed solely on 
the star which is about to pa.^s behind llie lirst wire, and con- 
tinuing to reckon the seconds, by observing laterally and indi- 
rectly the j)assagc of the disk vi over the divisions from 0 to 10. 
As the eye can never be removed lor a moment Horn tlu‘ star, 
the estimation of the eighteenths of seconds must alwaus be per- 
formed by indirect vision. A little experience will obviously 
be necessary, to enable the practical astronomer to jjerfbrm this 
operation with facility and confidence; and it is stated, that thc' 
instant of the transit of the sftir by the wire can tlius l)e ob- 
served very distii^^fy to the tenths of seconds with some prac- 
tice, to thc twentieth of a second, and even to some hundred ths 
of a second by approximation 


* The particulars from which wc have drawn up this notice, are taken from 

the Annalcs dc Chimic ci dc Phys., tom. x. p. 431, &c. The interior arrangement 
of the Chronomctci, by which an uniform motion is given to the indices, has not 
hccri described, but is promised by the Editor of that Journal, in a future Number- 
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This ingenious invention m;iy he applied to all kinds of tele- 
scopes, and will, we lliink, be found of great utility for va- 
rious scientific jiurposes. 

There isione objection, howevcT, ol* a ])ractical nature, which 
we think ir^f consequence to mention, and which we fear is 
not susceptible of bei/ig removed. It has been shewn by Dr 
Brewstci* that when tlie eye is eagerly directed to the contem- 
plation ol‘onc object, the retina is thrown into such a state, that 
circumjac^cnt objects, seen by indirect vision, occasionally vanish 
and reapj)ear, so that if ,thc degree of attention with Avhich the 
astn)nomcr is obliged to watcli tlie motion ol' the star, shall be 
found capable of throwing portions of the retina into a state of 
partial insensibility, he may lose sight of the disk at the very 
instant when it might be of the utmost importance to observe it. 
A singular instance of this illusion will be found in a subse- 
quent article, on the phosphorescence of minerals. 


Akt. XVII. — Remarks on Captain Kaicr'^s Papc)\ containing 
Kaperimentsfor determining the Length of the SceotuVs Pen- 
dulum in the Latitude (f London, l^y Mr Watts. 

Coinmuniaited by the Author. 

T^ONG belbre the Bill for tliv Equalization of Weights and 
Measures was thrown out of die House of Lords in 1816, the 
attention of certain individuals who liad promoted the sclieme 
of equalization, liad been directed to the determination of the 
length of the simple ecpiivalcnt pendulum in vacuo,, vibrating se- 
conds in the latitude of London, pii the SOjh September 1 815, in 
a letter addressed to Davies Gilbert, Esi]. MS?^. I stated it as my 
opinion, that the length of the second's jiendulum, in the lati- 
tude of London, had never been determined with that degree 
of exactness which is so desirable, and ewn necessary, in the 
investigation of many physical problems ; such, for e'xanqile, as 
the ligurc of the earth. But it vras the length of the second’s % 


* A notice of these experiments, which was read at the Royal Society of 
Edinburgh, on the 19th Jamuiiy IHIH, will Lijjpcar jii an early Niimba^of llfK 
Juuuial. 



326 jNIr W atts’ Remarks on Captain Kater's 

pendulum adopted by tlic Committee of the House of Com- 
inouis, namely 39.13047 inches, which turned my attention to 
this important subject, as I found that this length differed very 
sensibly from that deduced from the formula of La Klace, given 
in his Mecaniqiw CelesU\ tom. ii. p. 151, and whi^' he had de- 
duced from a set of the best experiments, that he could procure. 
This formula gives 39.13881 inches for the length of the })en- 
dulum in xmno^ vibrating seconds in the latitude of London ; 
and this lengtli thus deduced, differs only two 10,()00th parts of 
an inch from the recent determination qf Captain Kater. 

Impressed with the importance of the subject, Mr Davies 
Gilbert, (then Mr Davies Giddy,) resolved to submit it to the 
House of Commons, ha\ ing first consulted most of the mathe- 
maticians in I^ondon, and laid tlie matter before the President 
and Council of the Iloyal Society. liy that learned body he 
was authorised to state the subject to the Government; and, 
having obtained its sanction, he finally brought it before Par- 
liament, by moving. 

That an humble address be j.rescnted to the Prince Re- 
gent, praying that his Royal Highness would be graciously 
jileased, to give direction lor ascertaining tlie lengtli of the pen- 
dulum vibrating seconds of time in the latitude of London, as 
compared with the standard measure now in the jiossesslon of 
this House ; and for determining the variation in the length of 
the said jicndulum, at the princi])al stations of the trigonome- 
trical survey, extended through Great Rritain ; and also for 
comparing the standard measure with the ten millionlli jiart of 
the (juadrant of tlie meridian, now used as the basis of linear 
measure on the Continent of Eurojje."’ 

This address, Viich was inovx'd on the 15th March 1816, 
was immediately answered by a lel’ereiice to the Astrono- 
mer Royal, in the first instance, anil by a recjuest that 
the Roytil SiK'iety would be assi.sting therein. A committee 
Avas accordingly appointed, and various plans immediately put 
• into execution for determining the length of the second’s pen- 
dulum in London, principally consisting of modificatioris in the 
manner of susjieiiding anti ajiplying a cylindrical rod. No sotm- 
fr were these measures known in Prance, than the Institute no- 
tified a wish for sending two of its members to assist in extending 
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the observations witli the pendulum, on the northern sta- 
tions of our trigonometrical survey. An answer was immediate- 
ly returned by 'our Government, expressive of a vvish to re- 
ceive lJiem% and, at the same time, it was proposed to request 
from the PVeftjch a platina metre, taken exactly from the plati- 
na standard preserved at Paris. 

It was in conseqMence of these measures, that the lleport, 
whicli lias ])een recently printed by tlie House of Commons, on the 
length of the pendulum, was dra^ 'n iq) by Captain Kater ; so 
that liord Stanhojie's nieasiire in the House of Lords did not 
render the above address nugatory^ as has been asserted. 

Having been llie means of directing Mr (iilherfs atten- 
tion to the length of the pendulum, and feeling a deep inte- 
cst in the subject, I have been induced to give C'aptain Ka- 
ter’s paper a careiul examination ; and in doing this, 1 have 
noticed several minute errors in his calculations, which ought 
not to be overlooked, since the i|uestion is about very minute 
(|uantitics, such, for exam|)ie, as the ](),()()()th part ol an inch^ 
or the the whole length ol‘ the ])cnduiiiin. 

And since its length may be thus assigned to sucli a degree oi‘ 
c'xactness, it evidently follows, that the inteii .\y of the force ol* 
gravitv may be determined with the same degree of precision ; 
and thus one part in 391,»3S6 will be rendered sensible. 

And as it seems ])r<)bal)lc, tha^ the variation in the density of 
the strata imn)ediatcly under the surface of the earth, may pro- 
duce a change in the intensity of the force of grav ity much 
more considerable than one part in 39l53S(), it ll)llows that this 
variation will so sensibly aflect the movcmc'iit of the })endulum, 
that it will not fail to give inlqrmation of such irregulanty in 
the density of the strata. ^ 

The force with Avhich Sthehallien disturbed Tbc plumb line, 
was Ibund to be about the 3 k376tli ])art of the force of gravity, 
or al)out eleven parts in 39I,38G; and 1 think with tlie Edin- 
burgh Reviewers, that the ])reseucc of an extensive stratum of 
gneiss, or of hornblende-schist us, or c'f any great body ol'gi'a^, 
nitc, immediately under the surface at one place ; and of clialk, 
common sandstone, or limestone at anotiier, — would produce a 
difference in the intensity of gravity, even greater than the fort:t 
just now mentioned. 
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Blit I ought to state, tliat Cajitaiii Kater lias licen very for- 
tunate in coniinitting tlie error which rt'latcs to the correction 
due to the amplitude of tlii' arc ol‘ \ihrati()ii, as it is nearly com- 
pensated by a contrary error wliich lie has fallen into, by not 
employing the a])propnate i'ormula for the eorrectym ol‘ the arcs 
of vibration ; and that while I take uposn me to ex]iose the er- 
rors of others, 1 ought in justice to ax-,kno<i'ledge my own. I 
allude here to a correspondence which I liavt* held with Mr 
Gilbert, relativeh to tin* ])ondulum experiments of ('a])taiii Ka- 
ter; and in which I also employed a tbnnula i'or the correction 
of the aro of \ ibration, that does not give' corrc'ct results. But 
in doing this I was misled by the authority of M. Biot, imagin- 
ing that his theorem was the right one, betause he had, at least 
apparently, deduced from it, by way of corollary, the I’orinu la 
of the Chevalier Borda, which is known to be correct. But 
there are fallacies in some of the steps oi‘ Biot's iinestigation ; 
and it will be found, by a coinjiaiison of the lollowiug di'inon- 
stration with that of M. Biot,gi\en in h\> AsinrnoiKtv rhij,siqui\ 
tom iii. ]))). 1()9,-172, 2d edition, that this apparent agreement 
is owing to a compensation ()i‘ errors, and that his theorem will 
n«)t give correct n'sults. But by treading warily in his steji*., 
and carefully a^ old ing his mistakes, I have deduci'd a formula 
similar to that delivered by Borda, without demons'! ration, in 
his tine memoir on the measure ol* the nu-ridian, as the difle- 
n*nce between his theorem and mine will be found to be ni»- 
ihing in its practical applications. 

I am not aware that a correct di'inonstration of this formula 
is to be Ibuud any where else. I latt'ly, indei'd, saw a the- 
orem w'illi Cajitaiu^Kater, without tlie demonstration, wdiich 
he gave to a fri/id of mine, ]\Ir (reorge Harvey of IMy- 
inouth, when we wailed on him in London, but I think there* 
is some diflerence between them. As I state this, 'liowever, 
merely i’roni memory, I cannot speak with any degree ol cer- 
tainty on this head. 

Before 1 proceed to give the deiuonstnition of my formula, it 
may not be amiss to premise the following extracts from Captain 
Rater’s paper, (sec the Rejiort ordered to be printed by the House 
of Commons, }>. 10.), as they will serve, not only to introduce 
ihc ‘^uhjcc.l in cpieslion, but also to throw' additional light upon it. 
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The vibrations of the pend ii I urn having l)een made in diffe- 
rent arcs, it^becanie necessary to a})ply a correction, to determine 
what 'they would have been in an arc infinitehj small. Tor this 
correction, %I might liave used a fbnmila depending on the dt^- 
crea.se of' tilt- arcs in geometrical progression, whilst the times 
decreased in arithmeticid ; but as there is an imtertainty in ob- 
■serving the arcs, anK)unting to one or two liiindredtlis of a de- 
gree, tliis method, lliough preferable' in theory, would have 
been an unnecessary refinement in ^Tactice."” Aiul again, Tlie 
er»t)r arising from the gr^'ater length of tlic vibration in a circu- 
lar arc, being nearly as the square of' the arc, if' the mean of the 
arcs at the commencement and end of each interval be taken, 
and its square multiplied by the difference between the 

Muuiber of' vibrations made by the pendulum in twenty-four 
hours in a cycloid, and in a circular arc of' one degree, the re- 
ipiired correction will be obtained, to be added to tlie number 
of vd)ratjous computed.'" 

Now, with regard to the first of rhe.s(* extracts, I oh.serve^ 
that the alleged uneertainty of one or two hundredths of* a de- 
gree in the determination of' the arcs of vibration, forms no just 
ohjeetion against the enqiloymenl of the apjirojiiate formula ; and 
that, with Captain Kater's means, namely, a tele.scope, micro- 
s(‘oj)e, barometer, thennonieler, and micrometer, together with 
.1 horizontal scale, divided into equal parts, and jilaeed behnv 
the })endulum at a given distance from the jioint of suspension, 
the (lefleetion of the jiendidum on each side oi' llu* vertical line, 
miiiht have lieeii assigned to a great degree of exactness , and 
hi'iiee the angle whieli it (le.seril)ed niighi ha\e been readi- 
ly deduced even to seconds of a degree, whuh would have been 
siillieiently exact for the |'>urj)o.se of (leteviJVilng l!ic requisite 
eorreelion, which ought to he iqiplk'd to any fiime arc, in order 
to reduce *lt to the ea.se of an infinitely small are of vibration. 

And, w'itlnijjvre.speeL to the second extract, I remark, that the 
number l.fiM, which is ^^a^l*d to he the diflerence between 
the number of vilirations made by the pe ndulum in Iwcnty-foi'ir 
hours in an arc of a cycloid, and in a circular arc of' one degree, 
is hicorrecl. It should have* been 1. (>4/5 nearly ; and this er- 
ror runs tlirough the whole set of e\j)C‘nmenls. 
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Tliese observations beinj? premised, I shall now proceed to 
demonstrate the formula which ought to he emphjycd for deter- 
mining the correction due to the amplitude ol‘'the arc of vlbra- 
ticui. And for this pur]K)se I shall employ the following me- 
chanical principle, which lias lieen confirmed by Vxperiments ; 
tliat is to say, that when the jiendulum performs its oscillations 
in air, the amplihide of the arcs of vibration decreases in geome- 
trical ])rogresslon, wliile the times increase in arithmetical. 

If, therefore, we call / the length of the etpnvalent simple 
pendulum, t the time of one oi‘its osci/lations, w the ratio oi’ the 
cireinuitTcnee to the diameter, and g the force ol‘ gravity repri*- 
sented liy double the space which a heavy body describes in the 
first second of its fall, then we shall have, l)y the theory of the 
pendulum, 




v% 

.‘^ 4.6 V^// 


+ 
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When the are (tl‘ Mhj alion is siuall, ail llie terms of I lie series 
after tlie second uiiiy l»c neglected, on aeeonnt of their small- 
ness, and tlien we shall have, 




Let the h'nglh of the cc|uivaleiit simple pendulum lie repre- 


sented l)y unity, then the time of a comjilete oscillation will he. 




hut h = " , vw-y^iearly, hccau.se h = , isce. a he- 

ing the arc of Avhich h is the versed sine to radius 1 ; jlierefore, 



The second term <jf this value of t is the correction due to 


the amj)litu(le of the arc of vibration. This correction varies 
with the arc descTibed, when the j)endulum vibrates in air ; and 
* it is in this respect lliat the resistance ol‘ the medium has a small 
influence upon the duration of the oscillations. 
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LiCt us suppose, therefore, that when the semi-arc of vibra- 
tion is equal to a, the pendulum is lefl to vibrate in air. Then, 
since the arc a -^ill be continually diminishinjy, it will successively 

become a'', a"", or ^ . \ being 

tlic common ratio of this decreasing geometrical progrossitm ; 
consequently r must, in tliis case, represent a inunber greater 
tlian unity. Tims each tenn of the series may be e\])resseel in 
a function ol’ the first term a, and the correspi Hiding number (d‘ 
small vibrations, counliqg from the time when the semi-arc ot‘ 
vibration was r=a, will be, 

^ + 10 ’ ^ + IG ’ ' + -Mi-’ ’ + 16 ’ 


1+T7r,.’l + 




so that afU‘r the laji^e of n finite oscillations, the eorresjiondliig 
number of iiifiiiilcly small oscillations will he the sum of all the 
})reeediiig terms. Call this number 7i\ tlieii we shall have, * 

+ <“Y + (?!V orr (.««)= ) 


O , ,, / 

«“ a- a- a- L 

or, + + 

And as the terms of these Uvo values of omitting the first 
term n in eiu:h, form a geometrical progrression, they may be 
summed ; so that if this sum be represented by S, we shall have, 

s-«:. (o) 

We may eliminate from this value Oi and only leave in 
it the arcs a and h, the first and last terms of tlie#serics a, a\ 

a"', a(«) h ; for if we compare the corresponding terms of 

the two identical equations No. 1, we shall find that after n finite 
oscillations liave elapsed, there will exist this relation between 

them, (at’i))" = — , 

’ ' f r*in 


(a00)~ 
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and by siibstiluling these values of and in equation (^), 
it Avill become, 


S = - 


(g + ^r) (a—h) 

< o'-o 


>ve si 1 all have therefore 

(fl -{-/;) (a — h) 


n =in-\- 




.( 3 ). 


]hil as, in exju^rlnieiits relating to the })endulinn, the arcs of 

vi}>ration a and difler very little from eacli other, the ratio ^ 

■ ; . . ^ 
will also differ but little from unity ; and this cireumstariee en- 
ables us to extract the -tb root of the number ^ , ])y approxi- 
mation. To effect this, >ve remark, that if any number what- 
ever be rc'presentcd by a, \vc shall have, by the nature of loga- 
rithms, a — (10) log", tlie logarithmic base being equal to 10; 

2 2 , 

_ - log a 

consc(]iicntl v, a ”r= (10) ” ; and for the same reason we shall 

have. 




A-.r' 


but, since the developeinent of is = 1 -|- A j' -|- - y -f- 

A jc 

1 ‘^*‘3 -r ; l!;e motlulus of the logarithmic tables being 
A — ^i,i30^i585, so by analogy, the develojjcment of' 

(10) .= l + A log (^) + ~^-jlog- ('*)— &c. ; 

but as the mind)cr difl'ers very little from unity, we may con- 
fine ourselves to the first ]xjwer of its logarithm, and in this 
casti we shall lia\e 



« o 

_=l + jAI..« 
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and, iherelbrc, by introducing ibis rosult into llic value* oi’n' in 
ccjuatioii (3), it will become*, 

• • j 

3=Al„sg) 

and tlic* c*xpre.-ision for the correction due to the amplilude of 

the arc of vibration, Vill be 

n{a + b)(a--h) 

' 

This h)rnuila it- very similar to that given by Cluwalier llor- 
da without demonstration -, tor, by only substituting in place of 
tin* arc^ a. />, (a + />) and (a — /;,) the sines of tliesi* ares, we 
shall obtain, ,, 

S — (a — which is the liirmiila o-iven for 

32 A 

Vsin/>/ 


the correction by lloiiDA. 

Ibit when the arcs a and h are given in degrees, the lengttis 
of these arcs will be 0,01745329^, and 0,017 153290 respc*c- 
ti\elv, and, tliereforc*, tlu*se values bc‘ing substituted U)r a and 
in c*(juatlon No. 4, it will become, 

S — A) ( a — b ) 

lo.join.'i? Ai..fr0^^ 


}/ (a 4 - h) ( n — b) 

!»- ( 

Hv ap])l\ing our formula to all the Unite arcs of Mbration, 
we shall reduce them to the ca^e of iiifim^y small oscillations, 
and by this means we shall be enabled to fi’ijd the number of 
iu/initttlf/ small \ibrations winch the invariable' pendulum would 
have made in the same time. 

l.et us take fiir example the 5tli e\j;ennK*nt, (li;it is, tlie ex- 
periment marked bi, the great weight being bc'low, since 
peara. to be as free from irivgu lari ties in the ju'nods of coinci- 
dences, and in the dc'crease ol the* arc's of Aibration in geornc'tri- 
cal jirogression, as any one c;l the whole set; but e\cn« thi^is 
not exempt from them. 
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Here the two first arcs of vibration measured in degreesj 
arc 1%21, and 1°,09, so that we shall have, 

a + 6 = 2,30, its log 0,36172784 ' 

anda — 6 = 0,12, its log 1,07918125 ^ 

n = 86056,47, its log 4,93478550 , " 

4,37569459 
241886,08 its log 5,38361095 
log^ its log 2>65666225 

4,()402TO20 

Log S = 0,33542139, the logarithm of the 

coiTCction due to the arc of vibration, and wliose number is 
2,1648; consequently 

w' = w -h 2,1648 = 86058,6348. 

Captain Kater makes it 86058,63, being a small fraction too 
little ; and as this is the Case with tlio remaining arcs, it follows 
that Ills determination of the length of the simjde pendulum 
in vacuo^ vibrating seconds at the level of the sea, and measur- 
ed at tile tem])erature of 62"^ of J[""ahrenlieit\s thermometer, is 
also a small fraction of an incli too short. 

Tliere is another minute error in the correction due to buoy- 
ancy of the atmosphere, amounting to about 0,00002 inch in 
excess: Captain Kater makes it 0,00544; but it is only 0,00542. 

I remark, in the last jdace, that notwithstanding jill th(‘ 
precautions adoj^ted by Captain Kater in the determination of 
the number of vibr^ons perfqrraed by the brass pendulum 
during a certain nimiber of seconds, I cannot help thinking, 
that the different ])eriods of’ coincidence have not been assigned 
with the requisite degree of’ precision, by establishing the limits 
between which they wei e found to be toin])rised, that is to say, 
by noting when the coincidence did not exust ; wlu‘n it k'os exact; 
and, lastly, when it had elapsed^ so as to be enabletl to reckon 
with a greater degree of certainty with regard to the instil in 
w’hich it should be fixed. 

\3aptain Kater asserts, that the disajrpearance of the disk can 
be noted only to a single second, so that the brass pendulum 
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may arrive at the lowest point of the arc of vibration, cither 
precisely at the second when the disappearance of the disk Avas 
observed* or At any part of a second either before or after this 
^obser\Vi,tion ; so tliat an error might possibly arise, amounting to 
9|10ths oi? a second, by which the interval deduced from ob- 
servation would be, either less or greater than the truth, and 
thus an error of one second in llie duration ol‘ the interval, would 
occasion a difference of 0,63 in the number oi‘ vibrations nnide 
bv the ])endulum in twenty-four hours. 

But, I beg leave toyisk, wliy cannot the disappeanince ot the 
disk be n()l(‘d to a cpiai’ter of a second, as readily as an entire 
second ? the thing impracticable? By no means; fVir I ima- 
gine tluit it jniglit be easily effected by means of' a stoj>-watch, 
Avith a (juarter second-hand, such, for example, as Lithcrland’s 
patent Avatcli, and regulated, like the clock, according to mean 
solar time II this can be tlone, and 1 entertain no doubt of 
its practicability, then in this case the greatest error in tlic nuiii- 
ber of vibrations performed in tAventy-four lionrs may be r< 4 lu- 
ced to a fourth part of Avhal it is in Captain Katcr's experiments. 

It apjx'ars, moreover, that tlie law of the diminution of the arc 
of vibration, tloes not proceed exactly in geometrical progres- 
sion, as Ave might naturally cx])ect it would ; and the discre- 
])ancv is very aj)[)arent throughout the Avhole set of experi- 
ments ; but more ])articidarly Avhen the great weight is upper- 
most, in Avhich case, the decrease of the arcs of vibration is 
much more rapid and irregular than A\hcii it is below. 

Vvhal are the causes ol‘ tliese irregularities ? I imagine, in 
the first place, that a very considerable portion of these irregu- 
larities is due to errors of observation, by not determining the 
am])litiides of the ares ot a ibration with tSe requisite degiec of 
exaetness; and the ajijjarcnt inconsistencies Vi the law of de- 
( rease*oi' tlie arcs of vibration, confirm me in this opinion. 

Secondly, A pai’t of these irregularities might possibly be 
oceasionetr by the great im*quality of the Aveiglifs applied to 
the brass pendulum, and to the mode ol their arrangement,, 
because, when the great weight is above, the reciprocation of the 


• M. Brcgiid’s ingenious invention, Avliifh we have already dcscribed'iu p.C23< 
will, wc have no doubt, he found ai)plicahlc to this class of experiments.— Ed. 

/ • 
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action of the weights is such, that the peiuUilum is much soon- 
er brought to a state of rest, and, conse(]iiently, the arcs of 
bratioii will decrease mucli more rapidly, than wheli the pendu- 
lum is suspended in the reverse position, with the great V' eight 
below. Hence it is evident, that the degree of uncetbiinty in 
determining the amplitudes of the arers of vibration, will in- 
crease in the same proportion; so that, howewer iinobjection- 
alde the princij)le of the pendulum may be, generally consider- 
ed, these circumstances ol’ di.^pariw, in the direct and inverse 
positions of the ])endulum, should seem ip form an objection to 
Captain Katcr's mode of a])plying if. 

And, in I lie tliird and last ])lace, I imagine that a portion ol 
these irregularities might have arisen from some change that 
liad taken place in the density and moisture of the atmospher(% 
during the experiments, by the introduction oi‘ a cjuantity of 
aqueous vapour into its dilferent strata; because this vajiour is 
known to jiossess tlie same elasticity as dry air, A\]iile at the 
same time it lias less detisity : for, according to the e\))eriments 
of IMessrs ^^^att and Saussiire, the weight ol* this va}K)ur is to 
that of air as 10 to 14, wlien their elastic force and tenqiera- 
lure are the same. And hence it follows, tliat the introduction 
of this vajiour into the atmosphere renders it ecjually suscejitible 
of sustaining the same column of (piicksilver as before*, with a 
less density ; so that the barometer uill not alwajs gi\e inl’orma- 
tion when the atmosphere has been suddenly charged with this 
va}K)ur. 

Moreover, as the elasticity of air augments by heat, so that 
with less density, it is capable of sustaining an ecjual column of 
mercury, I should think that tlie ^discrepancies observable in the 
law of the decrease the arcs of Aubration, miglit ))artly arise 
from either ol* tlic^e causes, or perliaps from l)oth. Should this 
be the case, we may naturally conclude, that when the *ares of 
vibration do not decrease in geometrical progression, while the 
times inejasase in arithmetical, the great weight being below, one 
or the other of the causes just now assigned, ojierates in produ- 
cing tlie irregularities in (juestion ; and llial all those eijf|>eri-. 
ments in which the la>v of decrease ol* the ares of vibration docs 
iifft proceed as stated above, ought to Ik? rejected as insullicicnt 
I’ur the purpose 
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The i)rcccdlng observations suggest to us tlic advantage that 
would likqly to accrue, by having the j)endiilum constructed 
^itho^t^'ood, on account of its being more susceptible of inoiis- 
ture the metals. 

t 
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A in . XVI 1 1. — Notice of Stirnti/ic Travcllci'a in Bra::'f — 

Prince Mnrit^: of A\^v.s*a//, George Margrave ^ Von K^schicrgc,^ 

and Prince Mad imiHan (f Wicd-Ncimied. 

J OlIN Enrl Moritz, afterwards IVmee of Nassau, was sent by 
the Dutch Goveriiineiit, in the year 1G3G, to llio Janeiro with 
a military force, to jirotect the Jlata\ian settieir.ents in llrazil 
against the S])aniards. lie was accomj)anicd by several learned 
men, of whom tlie most distinguishctl were tlie astronomer 
George Margrave*, a German, and Wiiliam l*iso, a Dutch 
physician. During a residence of eight years in llrazil, tlie 
Prince was actively (‘iigaged in collecting objects of natural 
history from all jiarts of that vast country. Intelligent men 
were sent out in e^erv direction, in order to collect animals find 
])lants, also to study the nature ol’ the climate, and ol the diffe- 
rent prodiictitins of nature. Tliis iiKjuisitive and active com- 
inantler even employed ])art of his suite in examining the opposite 
coast of Aiiica. IVIargrave, who was ordered on this service, fell 
a saerificc to theelimateof that country, at Paolo de Doandfi, in 
the year IG 1 1, at the early age of tliirty-four. 1 he Prince, on his 
return to Euro])e, brought with him the >t|ost extensive and va^ 
hiable colleclhm of the natural history of ihe-^New A\7)rld ever 
seen Tuirojic. It was so great, that it not only completely 
filled the cahiiitt of the Priiiee, and the museums .ol‘ two uni- 
versities, hut afforded abundant and rich sujvjJies to various 
privaic collections. 

]V|^rgrave, the most active of fill the Prince’s attendants, left 
behind him an extensive series of ])apers on astronomical sub- 
jects, w hich apjiciir, however, to have been lost. Ilis. ob^r- 
vations on the natural liistory of Prazil, which were numerous 
fuid important, hfid fi more fortunate fate. T.hcy were 
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served, and the Prince delivered the wliole to Piso, with an or- 
der to piej)are them lor publication. But Piso, occupied with 
other concerns, consigned these valuable documents to Dr J. cU* 
Laet, who had also accompanied the J Vince to l^rvL7^^/ I^aet 
found great difficulty in (lecyjdiering the nianuscrip't, so that 
frequently inaccurate explanations ol ])assages were given. To 
increase the evil, tlu' wooden cuts made from tlie drawings were, 
from the carelessness ol’the editor and the stupidity of the prin- 
ter, inserted in wrong ])laces; sc^ that the descriptions and fi- 
gures were often at variance. In this ii/jierfect state the work 
ap})cared in the year 1048, in one \olinne fi)lio, under the title 
Historia Naturdlis BnizUhv. The fiist |)art contains four me- 
dical dissert/ilions bv Piso ; the second part contains Margrave’s 
natural history of Brazil, which is in eight books : the tliree first 
treat of plants, four of animals, and the eighth of the country 
and its inhabitants. In the year 1650, Karl Moritz entered in- 
to the service of tlu‘ great Elector of Brandenburg, by whom he 
was raised to the rajik of Prince in the year 1654. The friend- 
ship of these illustrious men continued without inLerruj)tion un- 
till the death of Moritz in 1679. Some time before his death, 
he presented to the Elector all the drawings he had made and 
caused to be executed of the objects of natural history found in 
Brazil. The drawings M^'ere partly in oil, ])artly in water co- 
lours. Those in oil were the most numerous and valuable. 
The oil paintings were arranged in four folio vohunes, and nam- 
ed according to Margrave. The first volume consisted of draw- 
ings of fishes, crabs, mollusca', vermes, &c. ; ll)e second of birds ; 
the third of mannniferous animals and insects ; and the fourth of 
plants and fruits. 'J^ese valuabJe volumes were lost to the sci- 
entific world for ^bout a century and a half, and were only lately 
discovered in the Royal Library of Berlin by lachtenstcin, the 
professor of zoology. Had they been earlier found, Linnieus, Buf- 
fon, Brisson, and others, would have been sjjared a world of‘ learn- 
ed doubt and conjecture. "J’lie smaller drawings in water colours 
have also been discovered, and they ccjiitain many figures not in 
the larger collection of oil ] paintings. That no tiling mig^ be 
wanting for the elucidation of the work of Margrave, even 
Prince Moritz’s copy of Margrave’s work, with the Prince’s 
ov\n remarks, has been lately discovered in Gcnnany\ By 
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means of tliese materials, Professor I jiclitcnstein has been en- 
aided t^orreet the apparent inconsistencies in Mergrave’s work, 
;itfnd t^j^rove the accuracy of his descriptions and observations. 

After tlie publication of tlie Natural History of Brazil, no- 
thing more was done for upwards of a century, because natura- 
lists were not jx^rmitted to travel into the interior of the coun- 
try. Siebers, who w as sent U* Brazil by that patriotic and en- 
lightened German naturalist Count Hoffmansegg, w^as the firstwho 
published any observations of* importance. In later times, it is 
true, several naturalist'^ of Vandellfs school have travelled in 
Brazil ; but, with the exception of a few memoirs in the Transac- 
tions of the Lisbon Academy, and some ephemeral panijilijets of 
Feijo and Dr Couto, nothing is knowm to the public of what 
they accomplished. The two Velozos (x-cupied themselves prin- 
cipally M'ith the botany of Brazil, of which the Monk Velozo 
lef t behind a large Flora in manuscript. There also ajipeared in 
1804, a small Avork on the j)resent state of the mines of Brazil, by’^ 
the Bishoji of Filvas, Joze Jomjulm da C unhade Azeredo Coutni- 
ho. These were the j)rincipal w'ritings in regard to Brazil, pub- 
lished before thc‘ arrival of the Royal I'amily from Europe. This 
event, so fortunate for Brazil, ])r()ved jilso most interesting and im- 
portant for natural history. A country rich in the most heautiful 
aiul inlerestijig productions of nature, was thus rendered accessible 
to foreigners, the former ill-judged and absurd restraints having 
been removed. Several interjwising travellers, particularly 
(iermans, have of late years visited this quarter ol‘ the Ncav 
World ; and it may bt’ remarked as a singular circumstance in 
regard to Brazil, that Gennans should have been its most dis- 
tinguished investigators and htstorians. The English work of 
Mr Mawc of London, Eschwegc remarks, is u^itlier correct nor 
scientific ; and the highly amusing and interesting History of 
our distinguished countryman Southey, contains princij)ally such 
information as is found in the writings of Fathers. Andiietta, 
Vas-consellos, Almeida, and in the works of the Jcsuit.s Muj-iel, 
Montoja, and otliers. 

An active and intelligent German miner and mineralogist, Von 
Eschwegc, has resided in Brazil since the year 1810, and 
versed in all directions the Capitania of Minas Gcraes. In se- 
veral ol‘ his journeys he Avas accompanied by the zoologist 
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]\1. Frc'irt’is, at present in the service ot tlic Prince Regent of 
PortijgaJ. The journals of his travels are printing in })enQdi- 
ciil work entirely dedicated to Brazil, at present publishing k' 
Germany. 

But the most remarkable modern traveller in Brazil, is the 
German Prince Maxim i in a \ of Wied-Neuwied. This en- 
terprising and (iistingiiislu'd ])erson left Furope for Brazil in the 
moiitli of fJiine ISlo. lie went without ])arade or show, for the 
princi])al coin])api()ns of his journey v^ere two men ot humble but 
respectable stations in life ; llie one was ''^le gardener Simonis, a 
man of sound jiulgnient, great knoM ledge, uncommon activity, 
and fearless of danger ; and the other an ex])erienced and ex- 
pert huntsman. To these, when he laiidi'd in Hrazil, the Prince 
added llie necessary guides, huntsmen, and attendants. 'I hiis 
accompanied, he traversed the woods, and marshes, and moun- 
tains of* a tract of Jlrazil, extending f)*om south latitude 13' to 
l\)r months at a time he was encamped in the midst of 
vast forests, swarming Asith musc|uitoes, and cra’Aling with ser- 
pents; and fre(|uently his })arty were weeks in cutting their 
xvay through forests hitherto untrodden by man. The j'rince 
liiinself was not an idle or inactive spectator; he directed all; 
lie was ])erpetually occupied in determining tiie numerous ob- 
jects he colk'cted, or that were brought to him ; he was ever on 
the watch to notice and record the a})j)earance, liabils, and man- 
ners of the numerous remarkable animals that ])resented them- 
selves to his attention ; and he did not allow' the various mag- 
nificent and beautiful forms of the vegetabk* w'orld to escajie his 
penetrating glance. The appearance of the native tribes and 
their state ot‘ society, ^wticularly of the cannibal Bolocudos, af- 
fordi'd him a n^)st interesting field for observation. Our ad- 
miration ol’ the perseverance of tins intrepid traveller is in- 
creased, when it is known that the tremendous and almost in- 
cessant rains to which he was exposed, ditl not for a moment ex- 
cite any hesitation as to the prosecution of the journey; on the 
"contrary, wx?ek alter week, and month after moiitli, suffering 
in a close, moist, and o])j)r(\ssive atmosphere, and tormented 
wjth vTinin, he continued to traverse the marshes and deep 
and wet forests of vast unknown tracts. At night, alter tlie fa- 
lignes of the day, huts were to be creeled, fires kindled, and lie- 
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fore sleep could be indulged in, their collections must be dried, 
their Jfcketchjcs finished, and their packages completed. Many of* 
arc told, were never free from disease; Ibr monlhs 
.they were in a state of lever, and yet still continued, under the 
animating and enthusiastic examj)le of the rrince, to travel on- 
wards. y 

The result ol’ this remarkable jinirney, has been the collection 
of a more c nrloiis and c'xtensive series of observations, and of the 
natural productions ol‘ llrazil, dian lias been rr.adc since the 
days^ ol lh’ince JMoritz. l\^are infornuxl, that Prince Maximilian 
has brought, amongst other collections, the following with him 
to Neuvvied ; A series of human skulls of the dilferent tribes of 
savages, and alse) those of several ([uadrupeds, which have not 
hitherto liet'ii examined by naturalists ; 7(i diHenait species of 
<piadru|)eds ; about 400 distinct species of birds, of which there 
ar(‘ J2,500 specimens ; 79 diljerent sjiecies ol* anijihibious animals, 
particidarly manv beautiful snakes; upwards of oOOO insects, 
ol‘ which many are entirely new; a llwv shells and fishes 
5000 plants, and a vast collection of seeds ; and a portfolio of 
200 drawings, made by the ]h*ince, of seeiK'ry, dill’ererit tril)es 
ol’sa\ages, aiul other objects of natip'al histoiy. 

\\v are happv to learn that the Prince of Neuwied has announ- 
ced his intention of |)iibllsluiig an account of his travels, and of 
the Narious objects ol* natural hisLory lie has met with, in lour 
volunu’s (juarto, with ma})s and plate.'i'^. 


Aut. XTX. — Account of the Method of colouriu^^j; Acutes. By 
Joux MacPc i.nocui, JVI. 1). M. G. S. I.e^aurer on Chemistry 
to the Board of Ordnance, ^c. In a IaMIi'i* to J)r BiinwsTKU. 

In compliance with vour re(|uest, T hen' seiul you the circum- 
stances which I am able to recollect rt'sjiecting the colouring of 

* Wc have just seen a work in two volumes c|iiarto, jiiiblishcd at llio dc 
Janeiro, in 1817, entitled '•" Coro^^raphica lirazilira," certainly the most impor- 
tant literary production which Drazil has hitherto aflbrdcd. It contains a pretty 
accurate descrijition of tlic gcograjihy of the country, of its various tribes of urig^ 
nal iiihahilants, and treats fully of its moral and political condition ; but the na- 
tnral liistory is considered in a superficial and unscientific manner. — Ku. ^ 
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agates by artificial means. It would be necessary to re-exaniinc 
a collection of these substances, and to repeat some pf the, expe- 
riments on tlieui, to determine the extent to which th*;s artnna^^ 
be carried, and tlie exact nature* of the varieties w Incli arc SUS 7 
ce|)tible of the changes in (]uestion. As the discovery of the in- 
ternal structure of agates is your own, ‘mo one is more compe- 
tent than yourself to make tliese 1‘urther inquiries, from whicli I 
am at this moment ])rccludcd. 

It jia.*) long been known, thi^ zoned agates, formed of lamina* 
alterniitely black and white, were br()^ght irom India; but it is 
only since the peace that the same substances have l)een im])ort- 
ed IVom Germany in considerable ejuantity ; in (‘onseciuence of 
whicli their value has fallen to little more than the jirice ol‘ cut- 
ting. 'Jdiese latter arc* colouivd by an artificial process, which 
is a kind of secret in the trade, and it is not improbable that the 
sjiecimeiis from India are ])roduced in the same manner, as the 
natives of that eoiinlry possess llie art of staining the same mi- 
nerals white. As the hqiidaries are not accjuainted with the* 
theory of thc*ir process, they are \ery subject to lailures, which 
also arise at times from the nature of the stone> bt'ing unsus- 
ceptible oi' the colouring proevss. 

The common jirocess consists in boiling tlie cut specimens in 
sulphuric acid ; in eonaecjuence of which, a, ])articular lainiiiiu 
or set of laniime, is rendered black, wliile others retain their na- 
tural colour, or even become whiter than before, thus produ- 
cing that jiowerful contrast which is esteemed valuable in this 
stone, l^his process often fails, and will always fail, if tried on 
sjieciniens wliich have not previously been cut on the lapidaries^ 
wheel. It is, in fact, produced by the action of tlie sulphuric 
acid on the oil which has been absorbed by the stone in cutting, 
and can therefore very obviously be insured, by previously 
boiling in oil the specimens which are to be subjected to the 
blackening jirocess. That this is the fact is proved, if proof 
were necessary, by tlie disengagement of sulphurous acid gas, 
which takes place during the action of the acid. To insure suc- 
cess, therefore, it is evident that either the application of the oil 
must be continued for a sufficient length of time, or that the 
st« ne be cut so thin as to admit of its being penetrated by it before 
tlic sulphuric acid is ajiplied. You 'will easily sec, that this ab- 
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property of agates explains the fact of tlieii* being occa- 
sioiiiHly bladveiied by siilj)luirie field, ‘Sd as to liave led chemists 
\o ivwagu]^ tiuit they luitiirally contained some carbonaceous 
itfktter ; and it was a knowledge ol‘ this circumstance whicli 
Jed me to sTibject to long boiling in a solution of potash, 
those s])eclmens in wlm4i J suspected vegetal)le remains to be 
entangled, before applying to them tlie test ol' sulphuric acid. 

The i’act itsell’ is curious in another ])oint of view, as it indi- 
cates the porosity of' agates, and/r nearly connev'*ted with your 
interesting discoveries rc^^ecling their internal structurr. In 
examining the specimens which are to be subjected to this treat- 
ment, it is in the first j)lace evident, that the future changes 
are not indicated by the colours, as the red, or otherwise colour- 
ed laminfe, sometimes become black, while in others the ojiutpu* 
white, or the transparent, are affected. In tla^ few sjiecimens 
which 1 jiossessed at tht‘ time I wa.s engfiged on this subject, J 
had no means of determining in what respect the change was 
connected with apparent diflerenccs in the internal structure, anil 
I can only now suggest it to you as a subject tor examination. 
In most zoned agates, some of the lanhiue \vill be found exempt 
iVoin any apjiarent internal strueture, wliile iii others the a})- 
pearance of undulating fibres is evident, the fibres themsehes 
varying malerially in size. If any conjexture were to be form- 
ed (t pnori, it would be expected tlial the most distinctly fib- 
rous lamina* were the most porous; but it is umiccessary to 
offer eoii|cctiir(!s on what voii may so easily ])ut to the test of 
experiment. 

Having nu'ntioned the Indian practice ol’ colouring agates 
white, it may be remarked, that t^is i^ also a secret in the hands 
ol' lapidaries, although ap])arently not geneicilly known to them, 
and but little })rac.tiscd. Heads of' canielian are sometimes 
brought from India, ornamented with reticulations of n white 
colour, ])enetrating to a small depth within the sh^nc, and 
equally hard. The black agates of this kirul, which are some- 
times coloured with complicated or fine lines of white, are ol'ten 
very singular, and, without a knowledge of the mode in which 
they arc jiroduced, liave a very puzzling ajipearancc. 

They ai'c tliiis coloured by applying carbonate of soda, ancf 
exposing them to ihe^hcat of a furnace or a muffle. An opacpie 
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v'liite enamel is thus jn’oclucecl, wliieli ajipcars as refractory to 
steel as the original stone, and cannot i‘asily be (Hstingp^shed 
from a natural lamina of white, when used, as it ha.^»<pm. times 
been, tor producing flat specimens for cameos, ify either of 
these modes, indeed, stones for engravers" work are easily form- 
ed, l)ut in the method of blackening tlv;^ susceptible lamina by 
sulphuric acid and oiJ, the effect is more bVilliant, and the con- 
trast of the black and white more decided. 

Baxi I , 1819. 

/ 


Art. XX . — Account of some Important discovci lcs In Magne- 
tism^ rcccnilij inadc hjj 1'. Ihvui.ou, 1 lsc|. one of the Pro- 
fessors ol‘ ?dalheinalic s in the Koyal IMilitary Academy, 
Wo()J\Aich 

Treatise on the A’ariation of the Compass, lately pub- 
lished by Mr Bain, and the magnet ical obs(‘rvations made by 
C’aptain Boss and Ca))tain Sabine, in the Arctic Bi‘gions, ha\e 
turned tlic attcMition of men of scieiict* to the de\ialion [)roduced 
by the action of the ship upon the needle of' the compass, ’'fhal 
eminent mathematician Dr Thomas Young, has constructed a Ibr- 
mula and a table from tlie experiments made on board the Isa- 
bella, by which an a])proxiniate measure of the deviation may be 
obtained. I/ieulenant Bobertson of the Isabella, has also deduced 
general rules for the sanie jnirposc, and ]\Ir Barlow, in inves- 
tigating the subject cx})erimcntally, has been led to several in- 
teresting and important results, which could not have been an- 
ticipated from the know n Jaw s of the distribution of magnetism. 

At the conu1<encement of tliis inejuiry, his intention w^as to 
avail himself of tlie favourable oj)port unity furnished by the 
immense masses of iron contained in the Boyal Arsenal at 
Woolwich, to make some exj)eriments, with a view of sub- 


• Through the kindness of one of our correspondents, who has .seen iMr Har- 
low’s experiments, and from other sources of information, we are enabled to pre- 
sent our leaders with this early notice of them. Mr Barlow’s paper was read at 
Ihe Royal Society on the 20th May ISIS, and will jirobably appear in the next 
part of the Transactions of that distinguished body. — Ed. 
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lotting to calculation the Itn-al effect of a ship's guns on tlic 
com^ss. He began his observations, on the efiect of balls 
of dulere^f dimensions, and in the course of diesc, he 
led ti5*'‘the following curious ex])eriniental fact, viz. that 
there is round every globe and mass of iron a great circle in- 
clining from north to soulli, and Ibrming with the horizon an 
angle of about 19 degrees, in the plane of which the 

iron lias no effect in changing llie direction of tlie needle, that is 
to say, while the centre oi’ the lu^ lle is found in the plane ol‘ 
this circle, tlie comjiass w^l point nortli and south, the same as 
il‘ no iron ||ere ])resenl. 

The dip of the nec‘(lle being about W" 30', lie ap])rehended 
that the inclination of this circle was equal to the complement 
of the dip ; and subseejuent ex]KTimeTUs on an excellent hori- 
zontal compass and dijiping needle, iurnished by Mr Berge, 
have corifirined the accuracy of these surmises. 

This tact being estahlished, liis next object W 7 is to ascertain 
what law was observed in the attraction ot‘ iron when the coin- 
])ass was remoied out of the abo\e circle of no attraction ; and 
with this Niew, he contrived, by means of an ap])araius con- 
structed for the purjiose, to carry the comjias', round the ball 
(which was 13 inclu's in diameter, and solid, w(‘ighing J28tS lb.) 
in various circles; and liy these m(*aiis succeeded in deducing a 
law ol‘ action, which was singularT' imilorm, the com])uted and 
observed lesults scarcely ever deviating from each other, by a 
(juantity greater than the daily variation, viz. from 10 to J20, or 
.it most 30 minutes. 

Tlie nature ol' the above l;ivvs wall be best conceived by the 
following artilicial consideration, fall the circle ol‘ no attrac- 
tion above described, tlie maonetie eijiiator of a sphere circum- 
scribing the ball^ and its two poles, the ])oles of that’sphere. fon- 
ceive now1;ircles olTatitude and longitude to be drawn, the first 
meridian of the latter passing through the east and wost points of 
the horizon, and the magiielie eipiator. Then the law in (juestion 
is this. That the tangent of the deviatitm of the needle from' 
the north or south, is jiroportional to the rectangle of the sine of 
the double latitude .and cosine of the longilude; so that, know- 
ing the deviation in one instance only, it may be computed for 
any other \vhnte\er. 
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li is obvious, that although these laws have been pointed o/A 
with n'ference to the circles supposed to be drawn on the iron tiall, 
or circumscribed sphere, they actually a])pcrtain to fi\e needle it- 
self; for when the compass is situated in any particuftir latitu/lv 
and longitude with res])ect to the circles of the ball, the centre of 
the latter is similarly situatf‘d with releieiice to a sphere conceived 
to circumscribe the comjiass, having its cc^iU'c coinciding with the 
centre ol‘ the needle ; and hence the rules become immediately ap- 
plicable to the determination «)t‘ the local effect ol' a ship's guns, 
viz. find by e.\])erimenl or otherwise, ; he centre of attraclioji of 
all tile shijfs iron ; then in any jiml ol‘ the \rorl(^i4rhere the 
dip is known, and at any direction ol‘ the shijfs head, find the 
latitude and longitude of the centre of attraction with reference 
to a sphere circumscribing the con^iass, as sujiposed above; 
and the effect of the* attraction may then be comjiuted by means 
of the above rules, the deviation in any one instance having 
been pre\iously determined. The only thing that can be con- 
sidered as doubtful in the above rule is this : Does the circ,lc of 
no attraction cver^ rclicrc incline to the* horizon at an angle 
ecjual to the complement of the dip? Mr Harlow has little 
doubt that it does, but, to be assured of the fact, he conceives 
that experiments must be re))eated in diflerent ])arls of the 
world. 

Having ascertained the law of deviation as it regarded jiosi- 
tion, and whicli he found to hold in the nmst inogular masse.* 
of iron, Mr Harlow next proceeded to ascertain the law as it re- 
gards distance, and he found by the most unexceptionable re- 
sults, that, all things else being the same, the tangents of the 
angles if lU v'laiton iin nn^)?'or(iil:/ pnpnriionul to fJie nthrs (f 
the distances. 

And again* that, certens paribus^ the tangents of dev) aiion arc 
dlrcvthj proporikmal to the cubes of the diameters hf the iron 
halls or s/ttlls, bij K'hich the deviation is produced. 

Hy combining tliese laws with those given alioyc, Mr ]3ar- 
Idv; Ins found, tliat the whole maybe expres.sed l)y the formula, 

Sin . cos / D "^ , A • 1 e 1 ■ c > 

tan A — T — i , where A is the angle ot deviation, a 

A. a-' ^ 

the latitude, I the longitude, D the diameter of‘ the ball or 

shell, d the distanec c>f the centre of attraction from the pivot 

1 
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the compass, and A a constant co-efficient to be determined 
b;^^periment. 

Tms formula obtains wliile the directive power of the needle 
cdnsiai^ft. When tlie dip, and conscquenlly the directive 
jK)wer, cliangj^s, it becomes 

Tan A = ( Sin 2 a . cos 

^ /Ad* V / cos ;; d" 

where d is the dip, A tlie place wliere the co-efficient was deter- 
mined, and d' the dij) at the place of observation. 

The I) in the above e^presslorf is to be understood to denote 
the external diameter of ti*i ball or shell, and is ecpially appli- 
cable to cither, the attraction ])cing wholly independent ol‘ tlie 
mass ; the potcer of attraction being the same hi the thinnest shell 
and the most solid ball. Mr Barlow indeed has iouncl, that a tin 
spherical case ten inches in diameter, and whose weight does 
not exceed twenty-three ounces, has an ecpial power ol' attrac- 
tion with a solid iron ball of the same dimensions, weigliing 
12811 ). ^ 
'rhis very curious and important Ikct, the discovery of whicli 
belongs exclusively to Mr Barlow', is another striking insLance of 
the analogy between the electric and inagnefu (‘orces ; and the 
l()llow'ing deductions from the preceding laws, bring the analogy 
home again, nearly as strong, to the case ol" universal attraction. 

Since the taiiireiits of deviation are as the ciil)es of the dia- 
metiTs oj* the attracting bodies, while the lorce of attraction is 
as the surlace or scjuares ol’ the diameters ; it follows, that the 
squares (^' the tangents of dcvkiiion are dirertlp proportional to 
the cubes of the forces. 

The same inlerenee ma> be drawn from die law' of the dis- 
tance's, if we assume the force to* vary inversely as the sejnares 
of the distances. Tor the tangents being ill^erse^-' as tlie cubes 
of the distances, and the forces inversely as the .squares ol" tlu' 
same, we shall have, as aboxe, the sepsaivs of tlie tangents di- 


rectly as the eiilies ol" the I’orces. 

By a due estimation of all the above deductions, ]\[r Ihirlow 
has been able to project an ('xjieriinc’nl ol the most sinqile kind, 
w'hcreby the amount of the influence ol the guns ol a vessel 
on her compass may he determined at any' time, independent# 
of any calculation, and in any jiart ol the uvrld. This plan 



348 


Account of Mr Samuel Morey’s 

lias been submitted to tlie Admiralty, and we kope tliat it wiji 
be soon ordered to be j)ut in practice, at least in some oiw in- 
stance, as a test of its accuracy. I’be wliole expence of tfeo ap- 
paratus will not amount to twenty sliillings. \ 


Art. XXI . — Account of the Revolving Steam Enfflm ,, tiu 
vented ht/ Air Sa^icej. Morey*. 

The hl^li dcoToc of imjxirtanc^^bicli is now attached in 
every jiart of Europe to tlie })erfection of the new system of 
navigation by means of steam, ^ives a ^reat value to any im- 
provement upon llie steam-engine, by wiru;h it may be render- 
ed more a])j)licable to this useful art. The extensive employ- 
ment of the stearn-boal in navigating the rivers and lakes of the 
United States, has directed the ingenuity oi‘ American en- 
gineers, and the enterprize ol* American capitalists, to tlie im- 
provement of every ])art of the macliinery by which tlie pro- 
gress of the vessel can be accelerated, and tlu‘ secui*ity of the* 
jiassengers insured; and >vcfdo not think that we are dero- 
gating in the least from the well known mechanical genius of 
our own countrymen, when we say, that the steam-boat, though 
decidedly a British invention, owes its general introduction, and 
manv of its best im})rovements, to the Americans. 

Ill jiresenting our readers with a briel’ descrijition of‘ Mr 
Morey’s revolving steam-engine, we do not mean to recommend 
it as holding out any very great jirosyiects of advantage, be- 
cause it lias not vet been compared with those of the common 
form; but as it has been actyally constructed, and as it not on- 
ly displays much ingenuity, but exhibits the engine in a new 
form, we are persuaded that our engineers will be gratified with an 
account of it, and may derive some hints, which may be useful 
in their attempts to gi\c it a still liiglier degree of perfection. 

This engine, as a])]3lied in a double form to the steam-boat, 
is represented in Elate VII. Fig. 3., w'here A B V, is a section 


The following j)apcr is drawn np from a very full account of this engine 
• given in Silliman’s American Journal of Science, No. 2. p. 157, by Mr John L- 
Sullivan. — Ed. 
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\ of the steam-boat, a a a the steam Iwilers, b h the tar vessels, to 
afterwards described, c the valve box, d d the two cylinders 
^ seen in (Jifferent aspects, e the piston rod, f tlie pitman, h the 
; centre piece, ii the shaft, kk the valves, //the steam pipes, 
m m the escape pipes, n n the condensers, 1 1 the water wheel, v v 
the face of the valves (in the small separate figures), and ir the 
tar fire. The frr.iie which liolds the cylinders, d d, is, by its 
opposite sides, hung so as to revolve. The centre piece /a, re- 
sembling a crank, is fixed to the end of the shaft or axis /, pro- 
jecting over the cyllndor, and from this centre piece the bar or 
pitman f communicates ^ itli the cross piece of the piston rod. 
T wo circular pieces or valves A*, one of brass and the other of 
iron, are placed on the same axis ?, but on the outside of the 
frame, one of' them being fixed to the axis, and the other ac- 
companying the f'rame and cylinder in their revolution. From 
this last valve proceed the j>ipes //, which conduct the steam to 
each end of the cylinder. The valve has a sm(X)th face, which 
is kept close by s])nngs to the face of the other valve, wdiich i* 
fixed to the shaft. Steam pipK*s /3 /3 convey the steam from the 
boilers tlirough the outer valve into tlie moving valve, and from 
the opposite side of tiu' outer valve proceed.-.^ die eduction pipes 
0 0, which lead to the ciindeiisers n p, 

TlichC condensi’i's are u})riglil vessels (hvo of which belong to 
each cvlindei), connected at top by a sliding valve-box, by 
Avhieli the stivjm is made to enter them alternately. They have 
tw^o valves at the bottom, which are kej)t closed by weights. 
A stream of water is injected into the condensers, wdiich escapes 
bv the bottom valves by which also the air is blown out at 
every stroke, in which manner the engine is at first cleared of 
air. 

In order to give a i-evcrsed motion to the ehgine, two cocks 
and crosk pipes arc employed, for the purpose of changing the 
})assage of the steam to the opjxisitc sides of the valves. 

When the engine is thus constructed, the steam admitted be- 
low tlie jiiston by the lower pipe I forces up the piston rod e, ^ 
and the cross piece at its upper extremity. This cross piece 
carrying along w^ith it the bar acts ujxin the crank /i, which 
tlnis gives a rotatory motion to the shaft i ?, and of course to tfjte 
VOL. 1. NO. 2 . OCTOBER 1819 . 
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t ylinders aud frames. This shaft, by means of a 
the axis; 21 of the water-wheel 1 1. 

In order to save fuel, the engine has theCrfl^ Fire* to 

it ill tlie following manner : “ The boilers being cylindrical, with" 
an inside flue for fuel, two or three are placed close together, and 
set in the following manner ; first cross bar^^ of iron are laid on 
the timbers ; a platform of sheet iron is laid on these bars, coated 
over with clay, mortar, or cemented, to keep out the air. Uj>- 
on the sheet iron, and over the bars below, are placed cast iron 
blocks, in shape to fit the curve of tlje boiler, so as to raise it 

* The Gas Fire or Water Burner is the name given to a new method of pro- 
ducing light and heat, invented by Mr Morey, by which he conceives that all car- 
bonaceous fluids may be conveniently burnt, and derive great force from their com- 
binaUon with the oxygen and hydrogen of water or steam, at the moment of igni- 
tion. In the first form of this experiment, a tight cylindrical \e.ssel containing 
rosin was connected with a small boiler by a pipe, which entered near the bottom 
and extended nearly its length, having small apertures o\ cr w hich were two in- 
verted gutters, inclining or sloping upwards over each other ; the upper one, 
which was longer than the other, being intended to detain the steam in the rosin 
m its way to the surface. When the rosin was heated, carburetted h}diogcn gas 
issued from the outlet or pipe inserted near the top of the vessel, and, being igni- 
ted, afforded a small blaze about as large as that of a candle ; but when the steam 
was allowed to flow, this blaze imiavtly shot out many hundred limes its former 
bulk, to the distance of two or three fecU Tar succeeds better than -rosin, and 
has therefore been used in the steam-boilers. See American Journal of' AVance, 
vol. i. p. 91, 165, 401. 

M. Gay lAiusac, in a note in the Annales dc Chimie vt de Physique, tom. x. 
p. 124, has examined the theory of this process, and is of opinion that no advan- 
tage can be gained from it. He maintains, that the tar cannot decompose the 
water at the temperature employed ; and that even if it did, it would not give out 
more heat or light than by the ordinary process of combustion. This distinguish- 
ed chemist explains the production of tlir augmented flame in the following man- 
II cr : “ At the temperature to which the tar is ex])osed when alone, the elastic 
force of the inflammdole vapour which it produces is not powerful enough to over- 
come the weight of the atmosjduTc, and to disengage itself copiousiy. Hence 
arises the smallness of the flame which it produces alone. But when the steam is 
brought against the burning tar, it draws along w'ith it the inflammable vapour 
which could not disengage itself spontaneously, and therefore the flame is conside- 
, rably augmented. Essence of turpentine, for example, which boils at 160“ cent, 
will not disengage inflammable vapour at the temperature of 100° cent, "and there- 
fore will not inflame ; but if a current of steam, or even of azot alone, is directed 
against ^it, a very considerable flame will he obtained. It is from the same cause 
that w’^ater, heated to 100“ of the cenlgiadc s-calc, in a vessel almost entirely shut, 
steam, but os aooii as wc blow upon its surface, the steam 

produced. 
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^^hree or four inches above the plalfbmi. The sheet iron is con- 
tiKticd up the outsides of the outer boiler, so as to enclose 
tlie^n ; and at one end, lietween the boilers, thciv are small 
grates for coal or other fuel. 

The tai* vessel or vessels are lodged in the space between and 
upon the lioilers, and a small fire may be made under them if 
necessary. A pipe leads steam in at one end, two pipes at the 
other; one near the bottom, one near the top, lead out the 
tar and steam. These ])ipes pime below; the steam and tar 
thus mingh'd, in suitable proportions, flow to the plain fire or 
the flues ol’ tile boilers, As well as to tlie coal fire below, where 
the gas {ind tar are ignited. The fireman judges of the propor- 
tion of eaeii by the effect ; the object being to produce a nearly 
white flame, w'ithout appearance of tar. Thus flame is applied 
to the greatevst ])ossible surface, and the apparatus adds very 
tittle to the (ost of the engine.''’ 

Mr INlorev has also made other two improvemenls upon the 
boiler. Tlx* first of these consists in lining or covering the fhif* 
within with sheet iron or copper, perjornied icHh fimall ZfoZc.v, 
reaclimg dow'ii its sides nearly to the bottom. ]?y tliis contri- 
vance, the water is made to circulate rapidly between the flue 
and the lining u]> to the top of tht^ flue, and thus jwolects it 
from bv ing- run drv or lieatcd red hot vJien the water gets by 
accuU nt too low. Tn consecpieiue of tliis circulation, the lining 
causes tiu* .'.team to 1‘orm much faster. The other improve- 
ment consists in an interior boiler or vessel occupying the back 
part of the flue, and communicating downwards with the water 
and ujiwards. 

Two enarincs of Mr Morey’s coiistriiclion have already been 
(‘rected ; one of them at a glass manufactory in the nciglihour- 
hood of New 'S'ork, and the other for a straiu-boat intended 
])riiicipallv i’or towing vessels up the river to Hartford. The 
first of these engines has a cylinder only nh(C hwhes In diameter^ 
and the piston a stroke of only one foot ; and, witli steam at 
50 lb. in tlie scpiarc inch, its power will be equal to that of ten • 
liorses. The Hartford steam-boat is 77 feet long, 21 feet 
wide, and measures lr36 tons. The engine with its boiler oc- 
cupies a space of 16 feet by 12, or onc-eighih ])art only of life 
boat ; the cylinders being hung on the timbers ol the deck over 
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the boilers. Each of the two cylinders has a diameter of 17 y 
inches, and a stroke of 18 inches, and revolves 50 times in^ 
minute. The area of the piston being about 22^ inches, itjmll, 
when worked with steam of 50 lb. have the power of 100 horses. 

Mr Sullivan gives the follo\^ing enumeration of the pro- 
perties of this new engine : “ It works with or without a con- 
denser ; — ^it has a rotatory movement ; — ^it Vequires no ponde- 
rous balance-wheel ; — ^it is adapted to high steam ; — ^it is at- 
tended by no inconvenience from the rapidity of its stroke or 
movement ; — it has no inert mass of machinery to move recipro- 
cally ; — it is more powerful, projK)rtionally 5 from its using steam 
as strong as that in tlie boiler ; — it is of a simple and durable 
construction, and, by a combination of two similar machines at- 
tached to the same common intermediate axis, operating so as 
to give nearly an equal p)wer at every moment ol‘ its operation, 
seems to combine every thing desirable in an engine for tlie 
purposes of navigation.” 


A iiT. XXII . — Gcognostwal Descrijjtimi o/* the Neighbourhood 
of Edinburgh, By Professor Jamesox. 

Part I. 

JLliDINBURGH is built on a central and high ridge, about 
a mile in length, which extends from north-east to south-west ; 
and on two low and rising grounds, having nearly the same ge- 
neral direction and length. On the central and high ridge arc 
situated the Castle, with the lofty and picturesque buildings of 
the Old City ; while the northern rising ground is nearly covered 
with the splendid streets and squares of the New' Town, and 
the southern principally witli the ancient sul)urbs of the city, and 
numerous streets of modern date. The northern rising ground 
rises rapidly to its highest elevation in tlie centre of the New 
Town, and again declines first gently, and then rapidly, towards 
.the south, into the vall^ of the North Loch. Towards the west it 
is continuous with the neighlKniring flat country, and on the east 
it is lx)unded by tlie Calton Hill. The central ridge, for a con- 
sificrable part of its length, is very steep, both to the north and 
the south, and is terminated on the west by the Castle-rock, 
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but declines gradually towards the east, and is lost in the flat at 
Holyrood Palace. The southern rising ground has a steep ascent 
from the north, or from the line of the Cowgate, — attains its 
greatest height in the line of Heriof s Hospital,— and declines 
gently tofirards the south when it reaches a lower level at the 
Powburn. To the west it is continuous with the adjacent flat 
country, and it declines gradually to the east, where it is bound- 
ed by St Leonard’s Hill, Salisbury Crags, and Arthur Seat. The 
View of Edinburgh from. LouiiCiid^ in Plate VI. Fig. 2. gives a 
good general idea of flic form and arrangement of the hills that 
bound the north and south rising grounds to the east; and the flat 
between the Calton Hill and Salisbury Crags is the plain which 
bounds the central ridge on the east. The sections in Plate 
VIII. Fig. 3. drawn for me by Mr Adie, represent the general 
form, and also the elevations, of the central ridge and rising 
grounds on which tlie city is built. 

Having now described the form of the ground on which the 
city is built, we .shall next give an account of its niineralo^cal 
structure, beginning with the north rising ground, or that on 
which the New Town is situated. 

Gcogiwstlccd Dcscriptimi of the Rising Ground o?i which the 
New Town is situated. 

This hill is composed of rocks that Ijclong to the coal forma- 
tion, and of various alluvial substances. 

These roc:ks are disposed in strata and beds in which the ge- 
neral dip is to the north, the direction east and west, and the 
angle of the dip from 20° to 30° But, as we approach the west- 
ern extremity of the ground, the dip is to the W. of N,, and on 
tile eastern extremity to the E. of N. ThA*e are, however, 
many e^vceptions to this general arrangement ; forj^ in some places, 
in digging foundations for houses, the strata k) spaces of a feilF 
hundred feet were observed dipping in all diredti0^;,fipiA a 
centre, thus affording examples of saddle^aped 
Other varieties of stratification will be mentioned whm 
ing the rocks in which they most frequently occur. The Stn^ 
vary in thickness from a few inches to several yards ; and^ill 
same stratum there are often great differences in the structuTQ?^ 
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and c()inj)aclncss ot‘ the rock. V eins o(' difltTcnt descriptions 
traverse these strata, and occasioiuilly exhibit interesting geo- 
gnostical phenomena. 

The alluvial beds exhibit great variety in position and struc- 
tiiiv, but these vsill form tlie subject of a separate communi- 
cation. 

The rocks of which the rising ground is composed, are the fol- 
lowing: Sandstone, hit u mi non y, shale, slale-clay, clay-ironstone, 
coal, Ihncsionc, and ^tcc nslone. these the sandstone is the most 
abundani, and the coal and limestone the least fre(|uent. Tlie 
sandstone, liitiiininous shale, slate-clay, clav -ironstone, coal, and 
limestone, frecjucntly |)ass into each other, thus jaoving that 
they are productions of the same era, and have* been formed in 
the same manner. The greenstone occasionally exhibits inter- 
mixtures with the otlier rocks, but these are not so distinctly 
marked as in the sandstone or shale. 

J. Sandstone , — This rock is almost entirely composed of gra- 
nular concretions of grey and vnIuIc coloured transparent or trans- 
lucent (|uartz, wliich are intermixed with scales ol‘ w^liite-coloiired 
mica, and grains ol’ earthy-looking feisjuir. Sometimes tliere is a 
very inconsiderable clayey or calcarc'ous basis or ground in which 
these grains are imbedded, but more freijuenlly no basis is observ- 
able. Tliese latter varieties, in hand sjiecimens, are often so crys- 
talline, that they cannot be distinguished from the tjuartz-rock 
of older formations. Indeed, the resemblance ol‘ sandstone to 
quartz-rock is so great, that it would be an improvement in gecj- 
gnostical nomenclature to substitute the iianie Quartz-rock for 
Sandstone. 

It is distinctly stratified ; the scams of the strata sometimes 
extend through considerable masses ol‘ the rock; in other instan- 
ces they are of comparatively small extent, and not unfiequently 
one set of seams is included in others. In short, we observe in 
sandstone the same series of phenomena as occur in all roc !;&, 
froni|1thc most highly crystalllsi-d granite to the most perfect 
sandstone or clay-slate, thus rendering it probable tliat every 
rock is more or less distinctly stratilied. Sometimes thick and 
short beds of sandstone are surrounded by thin horizontal strata 
of the same rock, or as in Fig. !2. Plate VIII. hotl/onlal strata 
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which are continued to cZ, meet the tliick bed b on one face, 
but on the other it is met with by nearly perpendicular strata c. 

Veins of sandstone sometimes shoot from the upper and un- 
der sides of strata into the adjacent rocks. These veins in 
general aj'e very small, not much exceeding hiilf an inch in 
thickness. This is a phenomenon of the same nature with that 
observed at the junction of granite witli gneiss, mic£uslatc, &c. 
Veins of sandstone, from a foot to two feet wide, traverse the 
strata of sandstone. In Fig. I. Plate VI IT. are representa- 
tions of veins of sanil stone tfavcj’.sing sandstone, a a is slate- 
clay; hh^ strata of sanilstone ; c c, veins of sandstone travers- 
ing sandstone ; and c, a horizontal mass ol‘ sandstone surround- 
ed by inclined strata of sandstone. 

The position of the strata and veins of sandstone in Fig. 1. 
Plate VIII., can only be ex])lained on the supposition of this 
rock b(‘ing a chemical doposile, and that, therefore, the whole 
of these ap})(*aranccs are the result of one pi'occss of crystalliza- 
tion. Coaly matter is sometimes intermixed with the sajul- 
stoiie ; it also occasionally contains imlK'ddcd, disseminatett, and 
veiiigenous clay iron-ore, iron pyrites, .-nul (‘alcarc‘f>us spar, and 
sometimes those imbedded trei‘-!ike botfe s, which many minera- 
logists consider as petrified or fossilised \cgt‘lables. 

2. Biium’iuouH Shale, Slatc-Clm/, and DrUwhig'-Slatc , — Of 
these three Idnds of slate, tlie most frequent are the two 
first mentioned. The drawing-slate is not pure, and occurs 
principally in the greenstone quarry at Ilelfs 

3. Clay Iron~Ort. — This valuable ore of iron occurs in thin 
beds, in bituminous shale and slate-clay, on both bides of the 
Water of Leith, from IlclPs Mills to Stockbridge, and has also 
been noticed iji nearly all 1 1 quarries which have been opened on 
both the acclivities and the summit of the rising^round from Jlclfs 
Mills ^o the base of‘ the Calton Hill. The beds are either con- 
tinuous, or arc naturally divided into globular or quadrangular 
distinct concretions ; and balls or concretions of the same iron- 
ore occur disseminated not only in the bituminous shale and 
slate-day, but occasionally also in sandstone. This iron-ore 
doe^ot appear isolated in the slate, as some have maintmned , 
on the contrary, there are distinct transitions from the pwre 
date-clav^ through all the intermediate siiades to the ])crfcct clay 
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iron-ore ; an arrangement which proves that these minerals are 
of simultaneous formation 

4. Coed. — The'' coal which is black coal, occurs in beds 
seldom more than a few inches in thickness, and is generally 
contained in the bituminous shale or slate-clay, rafely in the 
sandstone. By the gradually increasing mixture of clayey mat- 
ter, it passes into bituminous shale. The accompanying bitu- 
minous shale and siatc-clay contain impressions of ferns, a fact 
which has been caddiiccd in su))port of the opinion which main- 
tains the vegetable origin of black coal. We are inclined to 
call in question the supposed vegetable origin oi‘ this kind of 
coal, and are rather disposed to consider it as an original che- 
mical fontiatlon, and that the occurrence of vcgetiible im})res- 
sions in the adjacent rocks no more prove its vegetable origin, 
than the existence of fossil quadrujX'ds in the gypsum of l^aris 
prove that rcxik to have been formed from the debris of ani- 
mals of the class mammalia 

5. Limestone . — This rock, which ij< of a grey colour, with 
a splintery or uneven and dull fracture surface, occurs in thin 
beds, along with sandstone, bituminous shale and slate-clay. 

6. Greenstone, (miinstone .) — This rock has been quarried 
at BelPs Mills, St Bernard’s Well, in Broughton, at llu* (bis- 
tom-IIouse, in Albany Street; and in Leith- Walk op})osite An- 
tigua Street, At Bclfs Mills the greenstone is in the form of 
a bed from 10 to 20 feet thick, which runs fr ( m north-east to 
south-west, and dips to the west undei- an angle of 25" It 
rests on bituminous shale and sandstone, and is covered by bitu- 
minous shale. It contains a large imbedded mass of coarse 
drawing-slate, wliich includes a singular cotemporaneous mass 
of greenstone. From the manner in which the rocks were cut 
at one time by tfie operations of the miners, I w^as at first led to 
believe, that there were two distinct beds of greenstom*, sepeu 
rated from each other by the drawing-slate ; but a careful study 
of the positions and connections of the different masses, aftcr- 
w'ards convinced me that the tw^o apparent beds were portions of' 



* Dr Hutton maintains, that this ironstone has not been formed iitj|he .same 
TifAnnei^as tiie surrounding slate and sandstone. 
fVernenan Memotrs, vol. ii. p. 1. 
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the same thick bed, only separated by the cotemporaneous in- 
cluded bed of drawing-slate. 

The greenstone near to St Bcniard’s Well, on the Water of 
Leith, is disposed in veins that traverse the strata of the coal- 
field. Thel*e are two veins, an upper and Icjwrer, from three to 
four 1‘eet wide ; the lower vein, or that immediately beside the 
well, is beautifully amygdaloidal, owing to imbedded porlioiib 
of calcareous-spar. 

The greenstone at the Custom. House is j)art of a great vein 
which has been traced Tn a nearly easU^rly direction, crossing the 
ctjal-field I’rom the neighbourhood of the Custom House, until 
it disayipears under the soil near the sea shore. It varies in 
breadth from 60 or 70 feet to 40 feet, is nearly perpendicular, and 
its known length about tw^o miles. The greenstone (juarries 
in its line of direction are Broughton, Leith Walk, nearly o})j)o- 
site Gayfi^jld Place, new road across the north foot of LJie (’alton 
Hill, old (]uarry also in tlie north foot of the Caltoii Hill, in 
Marshalfs Entry, and east side of the licstalrig; road. 4 

In the greeiislone at the (’ustom House, hranelics or veins of 
greenstone were observed shooting f rom the sides of the great vein 
into the bounding sandstone and slate-i lay, and these cither inler- 
sected the strata or were parallel watli them ; in the latter case 
having the ap})earance of beds. Portions of llie sandstone and 
slate-clay were imbedded in tlu greenstone, and fre(|iieo;’y at ilie 
line of junction of the rocks, there were iv.ulual intermixtures. 
The greenstone contained disseminated iron-pyrites and calca- 
reous-spai', and also the same jr.inerals in tlie I’orm oi‘ v('ins. In 
some parts of the vein the mass was entirely com])osed of grey- 
coloured compact felspar, and, these masses irregularly distri- 
buted in the greenstone, gave it a conglomerated character. 
Although some of the quarries in other ]:)arts of the vein arc be- 
yond ijfe limit of the present rising ground, it may nc^t be unin- 
teresting to give a short account of them. 

The greenstone quarries at Ikoughtou and Leith Walk are 
now covered up. 

The greenstone in the quarry in Marshalfs Entry, now filled 
with ^ater, exhibited the same phenomena as in that at the Cus- 
tom House. The greenstone m some jwts is compact JindT dart:- 
coloured? I'orming tlie basaltic greenstone o(‘ mineralogists; in 
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(jUicrs, Avas traversed by cotemporaiicous veins of flesh-red com- 
pact felspar, or it contained the same mineral in imbedded 
masses, varying from an inch to u]>war(ls of a f(^ot in diameter. 
These veins and imbedded masses Avere sometimes unmixed with 
the greenstone at the line of j unction ; in other in^itances there 
Averc intermixtures and transitions of the one iiitq the other, 
and not unoften branches or veins appeared shooting from the 
imbedded masses and AC'ins into the surrounding greenstone, 
and from tin* greenstone into the imbedded masses. . These 
facts prove the cotemporaneoiis formation of the fels])ar and 
grer‘iistone, because any two rocks Avhicli are intermixed at their 
line of junction, and mutually penetrate each other in the form 
of veins, must have crystallised at tlie same time. 

The greenstone in the quarry just opened on the north foot 
of tlie hill, has the same general characters Avith that in Marshalfs 
Entry, and at the Custom House. In some places it is traversed 
by veins of greenstone, varyingfrom afeAv inches to three 1‘eet in 
brcadtli. Some of these extend only a fe\v feet, and their 
depth is not greater thaji their length ; olliers extend i’or se- 
veral fathoms, Avhen they at lengtli terminate, and these 
wedge out or terminate below, a Icav 1‘eet From the surlaee.:'. 
Ir()n-])yrites is abundantly distributed through the green- 
stone, and sometinies also caleareous-s})ar. I'liese tAvo minerals 
also occur in the sandstone strata, Avhicii arc travcrsi'd by the 
vein or dike of greenstone. The fact of the greenstone .'uid 
sandstone, containing die same imbedded minerals, would seem 
to intimate tliat they are of simultaneous formation. 

The greenstone ol‘ tlie great vein, as it appears in tlie quar- 
ry (now filled u])) beyond tlie llestalrig road, offered several 
fine examples of lateral veins shooting into the adjacent sand- 
stone, and soit.ie of these were parallel with the strata, forming 
beds three feet thick. Hie sandstone, where in covitact with 
the greenstone, Avas liighly crystallised, and in hand specimens 
nearly resembled the quartz-rock of primitive districts. 

The greenstone of Albany Street is in the fonn of a vein, from 
two to three or four feet tliick, and which cuts across strata of the 
coal-field. For several yards it is bounded by bituminous shale, 
*^vvhidi has the usual characters of that mineral, both where it 
is in eoutacl \Aith the gieciistone and at a distance (Vpm it. 
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Meialli/irom Mmcrah\ 

Metalliferous minerals, with the exeeplion oi‘ the clay-ironstone 
already descriHed, occurs rarely, and hut in small (juantity, in 
• iJiis rising ground. ^J'he most frequent of* the- ores, are galena or 
leaiLglance, iron-pyrites, and blende. These occur either disse- 
minated or in small veins, along v^ith calcareous-s])ar and heavy 
spar in sandstone, lied cohalt ore, in very small (juantity, was 
found twenty or thirty years ago in a (juarry in the grounds 
now occuj)ied by the east cimJ ol*Alhany Street. 

Gi^icral Rcfiult. 

From the preceding short description .it appears, 1st, That the 
rising ground on which the New Towm is built is almost entirely 
composed of granular (juaitz, in tile form of sandstone, and that 
this (juartz or sandstone is not an aggregation of‘ broken pieces oi* 
(juartz or of sand, but is a rock which has l)een formed by a 
])r<)ccss of crystallization. f2d, That thcTc are various rocks 
.sid)()rdinate to the sandstone, all of \fhich apj^ear to Jiave hi^n 
formed by a process of* crystallization. 3d, That w itli the exce})- 
tion of common clay iron-ore, this ridge conlains but ^ery in- 
considerable j)orti()ns of metjdliferous miiiwals. 4th, That all 
the rocks belong to the coal formation. 

o 

Gcognosticcl Dc.scnption of the CuUoii HilL 

1 . 

As the C'allon Hill forms the eastern extremity of the ri.sing 
ground on Avliich tlie Nevv Towm is built, it will Ix^ proper here 
to give a short deserijitioii of its general f()rin, inineralogieal 
structure and composition. ^ 

'I'lie Calton Hill rises to the height of r35‘l feet aljove tlx' 
level of the sea. It is mural, rugged and cra^y on the south 
and tljjj/wcst ; very steep, but less rugged and with fewer cliffs 
on the north west and north ; while on the north east and east 
there ai’c neither cliffs nor precipices, but a gradual slope. 

o 

This beautiful bill may be viewed as a vast mass of rock of the 
nature of felspar, which ])robably J'e.sts ujxm sandstone of the coal 
format ion, and is partly covered w iili strata of the same dc’scriptioft. 
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It is often disposed in globular distinct concretions, but less fre- 
quently in tliose of a tabular or columnar form ; it is seldom 
stratified, and where stratification occurs, the strata frequently 
dip to the east under an angle of 15" to 20". 

The felspar sometimes assumes the form of clinkstone or ol‘ 
daystone^ and occasionally it is simply fine granular, or is more or 
less iron-shot. In tliese different conditions, it is either simple, or 
includes di/Terent minerals, and in various forms. The clink- 
stone, claystone, fine granular /elspar, sometimes contain grains 
and crystals ol' felspar, thus forming cllnkstcnie-porphyry, cloij- 
stone-porphyry^ imd felspaf'-porphyr^ ; the iron-shot varic‘ties 
are cither porphyritic, j'orining trap-porphyiy of some minera- 
logists, or they contain amygdaloidal j^)rtions of calcareou.s-spar, 
green earth, &t. when they are named amygdaloid*. 

The Jelspar frequently assumes a conglomerated character, 
forming a kind ol' trap-tujf\ This trap^tuff lias sometimes a 
basis of felspar, in which are set variously shaped masses, from 
the size of a pea to several inches in diameter of comj^act lels])ar, 
claystone, porphyry, &:c. or these masses are joined together 
without any basis or ground. It is either com})act, or is dis- 
tinctly slaty. Hut the felspar forms, besides porpliyry, amygda- 
loid, and trap-tuff, frequently greenstone^ w]ic‘n combined with 
hornblende. The greenstone is generally j7orj)hyritic, or in 
the state of green porphyry. In different parts of the hill, 
tliere are layers of a slntc-clay., wliich may also be considered as 
fels})ar in an earthy soiled condition. 

These various modifications and combinations of felspar, with 
other minerals known under the names of porphyry, amygda- 
loid, trap-tuff, and greenstone, arc not arranged every where, 
or even generally, in separate and distinct strata ; on the con- 
trary, they arc^' included in each other, in masses of various 
forms and magnitudes, and Uie one frequently passes ^;v insen- 
sible gradations into the other. Sometimes balls, or angular jior- 
tions of porphyry and amygdaloid, are imbedded in a loosely 
aggregated porphyry or trap-tuff*, forming a rock having a 
strikingly conglomerated character, and illustrating, in an into- 


^ * fn tlte amygdaloidal masses of calcareous-spar, angular or roundish portions 
U gliincc-coal are sometimes met with. 
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teresting manner, the chemical formation of conglomerated 
rocks. 

In various parts of the hill, which have been quarried at dif- 
ferent times, masses of greij sandstmie occur imbedded in the 
rock. Theae vary in magnitude from a few inches to several 
yards in length, breadth, and thickness. They differ also in 
form, being either sharp angular, blunt angular, tabular, or 
disposed in l)eautiful arches. When digging the foundation of 
the Waterloo Hotel, a fine scctior^ was cut in the greenstone-rock, 
in which were seen highly inclined beds of slate-clay, supporting 
several arched strata of sandstone, and inclined straight strata of 
slate and greenstone, and the whole included in the mass of 
greenstone. 

The imbedded sandstone is sometimes intermixed with the 
greenstone or porpliyry at their line of junction, or the whole 
mass of the sandstone is coloured green, owing to tlic diffusion 
of the matter of the greenstone. In many of the quarries formerly 
oyxiii, and in others still exposed on the liill, some varieties ♦f 
greenstone are quartzosc, owing to disseminated quartz y par- 
ticles; and, on the other hand, some sandstones are so higlily 
impregnated with greenstone, as to appear iiuermediatc between 
sandstone and greenstone. These appearance’s arc in favour of 
the doctrine of die simultaneous formation of the greenstone 
and sandstone rocks. 

Some observers may be of ojiinion, that these’ masses of sand- 
stone have been broken from previously existing strata, and af- 
terwards included in the greenstone and other felspar rocks of 
which the hill is composed. The general diffusion of the matter 
of tlie greenstone through the sandstone, of the quartzosc mat- 
ter through die greenstone, and the natural arches of sandstone 
associated with slaUsclay, and inclosed in the greftistone, appear 
to us to^vour the opinion of the simultaneous erystallization of 
the two rocks. 

3. 

Veins of Awious descriptions intersect the rock in many direc- 
tions. These arc of greenstone^ calcareous-spar^ limestone^ agate j 
red jasper^ and iron-jnj rites. The greenstone veins vary from a 
few inches to three or four feet in width, and sometime!^ termi-^’* 
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nate above and below in the mass of the greenstone-rock in 
which they are inclosed. The sides and walls of the veins have 
the same characters as the surfiices of‘ tabular distinct concre- 
tions, and as these concretions arc of cotemporancous formation 
with the greenstone in wliich they arc contained, the veins n>ay 
be considered as having been formed in the same manner, and 
at the same time, with the rock in which tliey are contained. 
The calcareous -spar veins vary in breadth from half an inch to 
five or six inches. Tliey frequently contain, liesides the spar, 
also celcstinc^ calcedony and agate, and these are either arranged 
in layers with the spar, or are irregularly intermixed with it. 
In several parts of the hill, these cfilcareoiis-spar veins contain 
disseminated angular or roundish portions of giance~coal*\ 

In the Miller''s Know there are very beautiful and interesting 
displays oF the various crossings, shii tings, and changes in tlu* 
direction and magnitude of the veins. Indeed there is no cliff 
near Edinburgh w^hich shetvs so distinctly the different phenome- 
na of veins as that just mentioned. The veins of limestone, 
agate, jasper and iron-jiyrites, present no arrangements wdiich do 
not also occur in the calcareous-spar veins. 

4. 

On the east and north-east slopes ol' the hill, there arc nume- 
rous strata resting on the porphyry and other rocks already de- 
scribed. These strata dip to the E. or N, E. under angles va- 
rying from 15^ to 25". The strata are sandstone, slate-eJay, l)i- 
tuniinous shale, w^ackc, and clay-ironstone. Of these the most 
abundant is the sandstone ; the w'^acke, shale, slate and iron- 
stone being less frequent. The sandstone, of wdiich there are 
several quarries on the slope of the hill, is ]n'lnci{)ally com])os- 
ed of fjuartz 4 but when in the state of conglomerate, the 
quartz is associated w^ith portions of felspar, red jasrer, flinty 
slate, Lydian stone, and agate. The other rocks, witli die fine 
section of their various alternations, has been already described 
in pages 141, 142 and 143 of this volume. 


• Glance-coal, accortling to the Huttonian system, is said to have been depriv- 
ed of Its bitumen by the action of heat, yet here it is associated with calcarcous-spar, 
having the usual complement of carbonic acid. 
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General llcsiilt. 

From tlio preceding description it appears, 1st. That the Gal- 
lon Hill is a great mass of felspar rock in the state of porphyry 
, and greenstone, with sulioidinate layers and masses of lraj>-tuff, 
slate-(!lay, and bituminous shale and sandstone. 2d, Tliat the 
poryihyry is traversed by numerous veins of diflerent minerals, 
such as greenstone, calcareous- .par, &c. f3d. That the porphy- 
ry ajipears to rest upon sandstone, and to be covered in part 
witli sandstone and other rocks of tlie same formal ion. Lastly, 
That all the rocks may bo considered as belonging to the coal 
formation. 


Art. XXTTI. — Expcrivient/t on the Effcet of the Presmre o/^ 
the Sea at great IJcplh.% in augincnting the Specific Gravity 
of different kinds of Wood, lly William ScojijiisBY junior, 
IMLS. Edin. and M. W. S. * 

4 

great de])lhs, the eifect of the pressure of the sea is not a 
little curious. My father met with the i\ ! lowing singular in- 
stance, in the year 1794, which I have taken Ifom his log-book. 

On the rSlst of May, the chief mate of the Henrietta of Whit- 
by, the shi]) my father then commanded, struck a whale, which 
ran’ all the lines outof tlie boat befoi'e assistance arrived, and 
then dragged the boat under water, the men meanwhile escap- 
ing to a piece oJ' ice. AVhen the fish returned to the surface to 
blow,” it was struck a second time, and soon afterwards kill- 
ed. The moment it expired, it began to sink, which not being 
a usual circumstance, excited i^)me surprise. My fatlier, who 
was himself assisting at the capture, observing tlie circumstance, 
seized ai^apnel, fastened a rope to it, threw it over the tail of 
the lisBjand fortunately hooked it. It continued to sink ; but 

* This very interesting article forms jiart of Mr Scorcsby’s valuable and aimising 
work on the Arctic llegioiis, which is now in the press, and to the publication of which 
the public may look forward with the highest expectations. Through the kindness of 
the author, we arc enabled to present our readers wulh his curious experiments on 
the eflFects of the pressure of the sea at great depths ; but for many additiohal aiiril 
impoitant details, we must refer them to the original work. — K d. 
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the line being held fast in the boat, at length stopped it, though 
not till the “ strain” was such that the boat 'was in danger of 
sinking. The “ bight” or loop of a rope being then passed 
round the fish, and allowed to drop below it, inclosed the line 
belonging to the sunken boat, which was found to be the cause 
of the phenomenon observed. Immediately the harpoon slipped 
out of the whale, and was, with the line and boat attached to it, 
on the point of being lost, wlien it was luckily caught by the en- 
compassing ro})e. The fish beipg then relieved from the weight 
of the lines and boat, rose to the surfhee ; and the strain was 
transferred to the boat connected with the disengaged haqjoon. 
My father, imagining that the sunken boat was entangled a- 
mong rocks at llie bottom of the sea, and that the action of a 
current on the line produced the extraordinary stress, proceeded 
himself to assist in hauling up the boat. The strain upon the* 
line he estimated at not less than three-fourths of a ton, the ut- 
most power of twenty-five men being requisite to overcome the 
weight. The laborious operation of hauling the line in, occu- 
pied several hours, the weight continuing nearly the same 
throughout. The sunken boat, which, before the accident, 
would have been buoyant though full of water, when it came to 
th£‘ surface required a boat at each end to keep it from sinking. 
“ When it w^as hoisted into the shij), the paint came off tlie 
wood in large sheets, and the planks, which were of wainscot, 
Avere as completely soaked in every pore, as if they had lain at 
the bottom of the sea since the Flood !” A wooden apparatus 
that accompanied the boat in its progress through the deep, 
consisting chiefly of a piece of thick deal, about fifteen inches 
square, happened to fall overbold, and though it originally con- 
sisted of the lightest fir, sunk in the water like a stone. The 
boat was rendefed useless ; even the WockI of wdiich it w^as built, 
on being offered to the cook as fuel, was tried and r^,ected as 
incombustible. 

This curious circumstance induced me to make some experi- 
ments on the subject. I accordingly attached some pieces of 
fir, elm, and hickcry, containing two cubical inclies of wood 
each, to the marine-diver, and sent them to the depth of 4000 
ffeet. ‘ Pfeces of wood, corresponding with each of these in shape 
and weight, were immersed in a bucket of sea- water, during the 
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time the marine-driver^ and its attached pieces were under wa- 
ter, by the way of distinguishing the degree of impregnation 
produced by pressure, from the absorption which takes place 
from simple immersion. On being brought up, they were all 
specificall}^ heavier than sea- water ; and, when compared with 
llic c(junterparts, the clear effect of impregnation by pressure, 
was found to be 302 grains in the fir and hickery, and 316 
grains in the ash. This experiment was repeated in lati- 
tude 78° 2', on the 7th June lril7, by the immersion of twelve 
articles of different shapes and sizes, to the deptli of 4566 feet. 
On this occasion, the apparatus was 30 minutes on its way 
down, rested 40 minutes, and took 36 minutes in drawing up, 
being altogether 106 minutes under water. The degree of im- 
pregnation produced on each of the different substances used in 
this experiment, is stated in the following Table. 
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2.0040 
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5.639 
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2.0040 

1.1806 

4.790 

Fir 

Thin wedffe 

0.9505 

1.1168 

4.050 

Mahoga n y jrarallelo])i ped. 

0.8792 

1.0523 

3.071 

I.ign. Vitje Rcclang. prism 

1,9356 

1.3315 

0.336 

Bone 

l)ilt( 

0.1380 

2.1372 

0.726 


This degree of impregnation is not surprising, when we 
consider that the pressure of water, at the depth to which these 
spec^ens of wcx)d were sent, is equal to, at least, 2031 lb. or 
18 cTvt. 15 11). on every square inch of surface. 

These experiments were repeated on the 18th July 1818. 
Finding, on former trials, that pieces of fir wood sent dowii 
4000 feet, were more impregnated with sea-water than otliers 
immersed only half that depth, I was in hopes that the degree 
of impregnation of similar pieces of the same kind bf y/bod 
might be applicable as a measure of depth. If this were the 
VOL. I. NO, 2. OCTOBKIl 1819. • u b * 
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case, it would serve a very valuable purpose, since all the plans* 
hitherto contrived for measuring depths from a vessel, when 
sailing slowly, or drifting through tW water, cease to be useful 
beyond 200 or SCO fathoms. With this view, I not only at- 
tached pieces of wood of different kinds, to the lead, '* and pro- 
vided counterparts for imineraon in a bucket of water ; but I 
also fastened cubes of ash, from the same piece of timber, of 
about one inch solid contents, and of exactly the same weight, to 
the line, at intervals of about 500>feet ; by the weight of which, 
when taken up, I could ascertain whether the increase of speci- 
fic gravity was in any way proportionate to thf? depth. When 
the specimens of wood for this experiment were procured, a 
clear grained piece, of double the size wanted for sending under 
water, was prepared, and then cut in two, and the t\v<j parts 
dressed to the same sliapc, and to within a quarter of a grain 
of the same weight : one of these was then adopted as a prin- 
cipal, and fixed to the lead or line ; and the other as a counter- 
part, and put into a bucket of water. The specimens affixed ta 
the lead were eleven in number, and consisted of wood of dii- 
ferent kinds, shapes, and dimensions : they were sunk to the 
depth of 6848 feet, and the line was almost j>erpendicular for 
nearl}’ an hour. 

Each piece of wood attached to tlie line, was taken off as . 
hauled in, plunged in a basin of water, and conveyed into the 
cabin, where its weight in air and in fresh water was immediate- 
ly taken. The interval between any two pieces was such, that 
I had just time to determine the specific gravity of one, before 
the next came up. On tlie arrival of the lead, the attached 
specimens were immediately immersed in water, and weighed as 
quickly as possible, together with their countc^arts, which had 
been secured at the bottom of a bucket of sea-water, during 
the time the experiment was in progress. 

following Table exhibits the results of this experiment. 
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From this table we may observe, that the greatest of 

specific gravity, by pr^ure^in the specimens of the different kinda 
of wood submitted to experiment, was obtained by the fir; the next 
greatest by the ash.; the next by the elm ; the next by the oak ; 
the next by the teak ; the next by the hickery ; and the least by 
the mahogany. The cork gained still less than any of the 
pieces of wood. The proportion of impregnation of the same 
kind of wood, in specimens of different sizes and shapes, is de- 
rived from the experiments madf^ on the ash ; and it is curious 
to observe, that the largest cube of ash, Na 14, and the paral- 
lelopipedon of the same, No. 10, received the greatest propor- 
tional increase of weight ; while the smaller pieces received less 
and less additional weight, per cubic inch, as they decreased in 
si/e. Thus, No. 14. containing about 4 solid inches of wood, 
gained 145 grains per cubic inch; No. 13. of about 3 solid 
inches, gained 143 grains per cubic inch; No. 11. of S solid 
inches, gained 137 grains per inch ; and the specimens of 1 
inch, solid contents, gained from 127 to 135 grains. It is also 
a little curious, that the specimens sent to the depth of 2068 
feet, were as much impregnated as those sent down above 6000 
feet. The cube of ash. No. 11. consisting of 2 solid inches of 
wood, gained 137 grains per inch, at the depth of 6348 feet, 
while a similar specimen gained 138 grains, at the inferior depth 
of 3708 feet. In the same way, a cube of 4 solid inches gained 
145 grains per inch, at the extreme depth; and 144 grains per 
inch, at the depth of 4836 feet. The degree of impregnation 
of the one-inch cubes of ash, produced by immersion to the 
depth of 2058 feet to 6348 feet, varies irregularly, but is evi- 
dently as great at the depth of 2058 feet, as under any superior 
pressure ; so that it is probable that the greatest permanent im- 
pregnation by pressure, of such open-grained woods as ash, dim, 
fir, &c. is produced at the depth of 300 or 400 \^oms. 
Hence, it is clear that no use can be made of this effect ot pres- 
sure, 4ff^etermining the depth, unless it be within 2000 feet of 
th^iiliR^aoe ; and even in this limit, the results may hfs uncer- 

^rom a comparison of column vii. with xitn, and column rv. 
xy.,(it appears, that an effect of the impregnation of die 
f wood with sea^water, wm to incre^ its dimansoons, as well as 
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its speinflc gravity* ; each specimen, on an average, having swell- 
ed O.OT cubic inch in every solid inch of original dimensions, and 
gained 84 grains on every 100 grains of original weight ; that 
is, an increase* of one-twentieth in size, and twenty-one twenty- 
fifths in weight 

I have little doubt, but the degree of impregnation always 
increases with the increase of pressure ; but the air contained 
in the pores of the wood, which is never wholly disengaged, 
exerting an expansive force when the load of pressure is re- 
moved, forces part of the water out again. This was clearly 
discernible in some of the specimens used in the foregoing ex- 
periments, at the moment they were hauled up, their suriaces 
being covered with a thin pellicle of froth. Hence pieces of fir 
sometimes become buoyant, after being a few hours relieved 
from pressure, though kept constantly under water ; but all 
other kinds of wood yet tried, though they lose a little of their 
moisture, yet remain specifically heavier than water, as Ic^pg as 
they are kept immersed. Blocks of wood, indeed, are now in 
my possession, that were soaked with sea-water in the year 
1817, and yet remain, at the bottom of a vessel of water, near- 
ly as heavy as when first drawn up out of the sea. 

The degree of pressure at the depth to which I sounded in 
my last experiment, is not a little astonishing, being, under a 
column of water, 6348 feet in length, at least 2823 lb, or 25 cwt 
23 lb, on one square inch of surface. Hence on the larger 
cubes of ash used in the experiment^ though measuring only 
1.59 inches in diameter, the whole pressure must have exceeded 
nineteen tons ! 


XXI of a Journey through Brazil in 1817 and 1818. 

ByiKr Swainson of Liverpool. In a Letter to Profesep^,, 

.V-"- ..... ' . 

I on going to South America in the aufbmh' • 

of 1816* The enlightened policy which influenced several^, of 
the S6ver€%ns in sending. men^ 

those tr^m-es whUdk ^he country of Bra^ offered^to ^ilosS^^- i 
cal invesfeigatkm, the moment universal ^peace wa|^restbi^Vxn-^ 
duced me to hope that our own Goveynment woul4 gladly 
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paid attention to any projX)sals made to thein, of a na- 

ture. For this purpose I wrote to Sir Joseph Banlcd^ who high- 
ly approved of iny resolutions, and, I believe, recommended it in 
the wannest manner. The motives of uiy travels had been, in 
the first instance, only individual graufication arid improve- 
ment ; but considering tJiai with very little assistance, and libe- 
ral patronage, iny plans might have been enlarged, and tlie 
sphere of observation more extended, I inadc the proposal of 
remitting home as extensive collections as jx)ssible, in all the 
branches oi‘ natural history, for our national museums and gar- 
dens, jn'ovided adequate assistance in a pecuniaiy way, or even 
a nominal patronage as naturalist to the British Government, 
was given me ; Both, however, were declined ; and thus, from 
being entirely left to myself and my own resources, the results of 
my investigations and travels have been comparatively confined 
within certain limits. 

Instead of following the example ol‘ all iny fellow-labourers, 
by going in tlie first instance to llio de Janeiro, I landed, about 
the end of December, 1816 at Recife^ in the province of Per- 
nambuco, 8 degrees south of the line. This province had never 
been visited by any modern naturalist, and I found tliat it pos- 
sessed features, both in its geography and natural history, 
widely different from the southern provinces. After gaining 
general ideas of the climate, manners, &c. I made preparations 
for a journey into the interior, but these wxre suddenly render- 
ed useless, by the memorable revolt of the 6th March 1817, of 
which I was an eye witness. This event confined my researches 
to a limited extent of country round the city ; yet so many new 
and striking objects yjrcsented themselves, tliat I w^as amply em- 
ployed during all the time that tlie country remained in this 
disturbed state. I had besides made the acquaintance of most 
of the principal men, who were all more or less ^?;ivolved 
in tills effort to liberate their country, and I thus possess - 
^^ample means both of narrating the events, and enquiring iii- 

the causes which led to this yiolitical convulsion. On the re- 
storation of tranquillity, after remitting all tny collections, draw- 
ings,^ &c. home to finjgland, 1 quitted Pernambuco in June 
1817, and, with a small train, diluted my course (by a circui- 
tous route fow'ards the interior) for the great river St Francisco. 
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The face and productions of the inland parts differ most essential- 
ly from those of tlie coast. Water in these dreary tracts is at all 
times scarce, and the excessive drought that had prevailed fre- 
quently exposed us to great privations, and even danger ; some- 
times ouv only resource was the water found in crevices and 
liollows of rocks, rendered putrid by decomposed vegetables. 
At length we reached the village of Penedu, in the beginning of 
August. The botanical subjects collected on this journey weri* 
numerous and interesting, ]Kiricularly among the j)arasitic plants 
and cryptogamia, wlfich, with the birds, insects, &c. were most- 
ly new. The drought fn the interior rendered it impossible to 
proceed by tliat route to St Salvador, and I accordingly embark- 
ed for that j)lace in a canoe, and arrived in eight days. Here 
I found the two Prussian naturalists, Messrs Sellow and Preyc- 
ries, who had come overland from llio de Janeiro with the 
Prince of Neuwied, and had remained in the city front ill health, 
and also to arrange their collections. I k‘f't them, hoAvcver, 
soon, and made nearly^ a complele lour ol thebay, and ag 4 ln set 
out for the Sertem or inland country, where 1 continued, varying 
my sidence, until the month of March following, having in 
this s])iicc‘ made iinmeiise collections in every branch of natural 
history, parliculaily in the oriuthology of the interior, Avhich 
diflers both in sjjeeies and novelty^ (roin those procured hy the 
Prussian IraAeliers on the coast. 

I have considered 'it much more essential, in the observations 
I have made in tliis country, to survey Nature as a Avhole, 
tlian simply in its minute ])arts; by studying her operations 
in the natural habits and afKnities of eaeli jiarliciilar class or 
tribe of animals and vegetables. TJie formation of systems and 
of genera, and the mliuitv' discriminatuai of species, belong to 
the naturalist when seated in his closet ; liut the habits and 
mod(*s of life which characterise each in a state of nature, are 
highly interesting, and the accurate observation of them 
conducive to tlic exaltation and exjiansion of tl]e human mind* 

In tile month of A])ril I embarked for 'liio dc Jancirq, 
more for tlie sake of comjiaring tlie southern with the equi- 
ne >c-tial regions of Brazil, than of increasing my collections wi 
a part already well exjilored. I found the summer nearly* ter- 
minated, but the heat far alxnc tlmt of Pernambuco, though. 
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Rio de Janeiro is in lat. 22° 54', and Pernambuco in lat. 
Travellers and men of science from the Austrian, Frencli, Russian 
and TuscanCourts^ were here. Fewof them, however, had been out 
of the province, and, by some unfortunate mismanagement, live 
of the Austrian party returned home shortly after my arrival. 
Among these travellers was I’rofessor Raddi, director of the 
museum at Florence, who was indefatigable in forming a fine 
collection of the fruit and seeds of the country : With him I 
made an excursion to the immense range of mountains, called 
the Organ Mountains, which for leagues aVe covered with almost 
impenetrable forests, abounding in ferns, melastoniHs, and in- 
sects quite peculiar to tliem. From Dr Langsdorff, the Rus- 
sian Consul-General in Brazil, I received every assistance and 
the most liberal attention ; and having writh his aid embarked 
my collection, with many desiderata, I returned to England in 
August 1818. 

TJie number of species, in all the classes of natural history, 
wdiicli I have brought home, cannot be ascertained ; but the 
following statement may give a general idea of the Avhole. 

Of Birds^ there are 700 specimens, among which [ire many 
entirely new species, and others exceedingly rari', jiarticiilarly 
in tile genus Trochilus, of which family I am now engaged in 
making a general arrangement ; two or three new toucans, a sin- 
gular goat-sucker, with a tail doubly forked, &c. 

The specimens of insects amount to more than 20, ()()(?. Of’ 
course there is a large proportion of duplicates, but it may safe- 
ly be said to exceed greatly any collection of South American in- 
sects ever seen in this country. The family of Hesperia {La- 
treille) alone exceeds 280 sjiecies, and, by a peculiar mode of 
prcser\%ation, this part of the collection is in an uncommonly fine 
state. Drawings and ample descriptions w-ere also made of nearly 
120 species of fish^ mostly unknowm, and such as were of'a con- 
venient size were sent home in spirits. 

Seeds of many new and little known ylanis have been sent 
to jfew and other botanic gardens, w^herc they arc now flour- 
ishffig. An interesting collection of parasitic jilants, together 
with another of’ cryptogamia, I presented to my friend AV.l 
J. Hooker,. Esq. These last have begun to appeal' in his ela- 
borate work, Musci Exoticu My herbarium, containing about 
1200 species, is particularly well preserved, the plants having 
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been dried by a new process, which will enable a botanist in a 
tropical climate to dry nearly 400 sjjecimens in three days. It is 
very rich in ferns and gi-asses, as well as other genera little 
known as natives ol‘ the tropics. 

I have, l^psides, a portfolio of drawings, representing the 
most striking })ictiiresque and vegetable scenery, together M^ith 
maps of the different routes pursued. 

Aht. XXV . — Account a n€io Poriahlt Gas Lamp^ invented 

h;y David Gojidon, Edinburgh 

T'iie ap])llcation of Inflammable gas to the purposes of illu- 
mination, has hitherto been almost wholly confined to the light- 
ing of large cities, extensive manufactories, and j^ublic insti- 
tutions. The ingenious ap])aratus invented by J. and V. 
Taylor, for obtaining gas from oil, lias enabled gentlemen of 
fortune to light their houses with gas at a moderate expence, aitd 
without being annoyed by any of‘ the disagreeable products 
which arise from the distillation of coal. But notwithstanding 
this valuable imjirovcment, gas light has never been rendered port- 
able, and the great body of private indi\ iduals, and all the low- 
er classes of societv, are unable at this moment to derive any 
advantage IVom the extraordinary chea])ness of this beautiful 

Ijn order to remove tliese limitations to tlie use of‘ gas lights, 
aiul to render them available in e\ cry case where lamps or candU's 
can be used, Mr Gordon conceived the idea of condensing a 
great quantity of gas into a vsmali space, and set himself to con- 
struct a lamp, in wliich this condensed gas could be burned with 
the same facility and security as an ordinary laiflp. The body 
or reservoir of tlie lamp, which we have represented in Plate 
IX, Fig 1. and 2. is commonly made of copper, about ^\-^th of an 
inch thick, in the form of a sphere or a cyjjndeiv ^'^ith hejni- 
sj Clerical ends. This reservoir maybe })ut in top diflbrent apart- 
ment from that Mdiich is to be illuminated, or iMy4«; concealed 

• Mr Gordon has secured by patent the exclusive privilege of this* invention 
We have been enabled to draw uji the following short account of it from information 
rominunicatcd by the rnventon— Ed. • 
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iindcT tile table, or, when it is required to be ornauienlaJ, it niaj^ 
be ])ut into a statue, or the pedestal of a statue, or may be sus- 
pended, as in Fig. 2. 

In oi’dcT to regulate the escape of the condensed gas, J\Ii* 
Gordon has einyiloyed two different contrivances, which are e>I- 
treniely ingenious. 'J'iie first ol' tliese is a stop-ccick. Fig. 5. 
constructed in the folJowing manner : After the cock has been 
drilled through in the iiMjai manner, the circular hole in the 
key is contracted at one side, by soldering into it two jiieec.s of 
brass, whicli join at one side a of the ‘hole, and ai-e about .,'^,tli 
of an iiicli distant at the other side,* as at b e, forming an acute 
angular ajierture, (I'ig- 7.) By this means the issue ot‘ gas can 
be regulated to the smallest j)ossil)le stream, by bringing the acute 
angle a of the opening in the key to communicate with the cir- 
cular opening in the cock ; and as tlie expansibility diminishes 
as the gas is consumed, the aperture can be increased in the 
same jirojiortion. But to secure the above objiict more com- 
])letely, ami to ])revent the ])()ssi])ility of turning tiie c(K!k sud- 
denly, so as to admit too great a discharge of gas, a, ratchet wheel 
is fixed in the end of the key of the cock, in vhich an (‘iidless 
screw rn ?/, Fig. 5. works. By turning this screw with the nut 
N, the flame may he enlarged or diminished to any extent, 
liowever highly condensed the gas max he. 

4'he second coiilrivance v/hieh Mr Gordon cnijdoys to pro- 
duce the same effect, is a conical leather valve, similar to that in 
tlie reservoir ol'aii air-gun, yilaced in the opening of the rest ‘•voir 
of the lani}), wIktc it screws on to the condensing pump. AMien 
the reservoir has been charged with gas, and removt'd Iroia the 
purnj), a .stl ol‘ brass, Fig. 6. is screwed in above the valve. 
Through this piece of brass there passes a finger-screw, tlie poini 
of which, whai made to press on the valve, forces it back, and 
allows the gas to istuc in any (jiiantity that may bt* required. 
A bridge of brass a /T, consisting of a liollow tube, in the form of 
a Gothic iireh, passes over the liead of this regulating screw, for 
the purpos^.'f()f'gK’ing freedom to the fingers in turning the screw 
to regulall; the--'^flaine, and to conduct the gas to tlie burner, 
which, ill a standing lamp, is screwed on at the centre c of the 
• arch. . 

By cither of these contrivances, the latter of’ vvliich Mr (toi- 
'don prefers from the simplicity of its construction, the com- 
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mand of the fiame is so complete, that it may be reduced to an 
almost imperceptible quantity. 

The forcing-pump by which Mr Gordon condenses the gas is 
^ nearly llie same as that of the common condensing syringe, ha- 
\ing a solid piston worked by a lever, wiili shears and a guide, 
to produce a vertical motion. As a considerable degree of heat 
is created during the condensation of the gas, the pum]) must be 
kept cool by surrounding it with a case filled with water, and 
changing the water as soon as it jbecomes heated. 

When it is rc(]uircd fo fill a great number of lamps with con- 
densed gas, wliich will no ‘doubt be the case, when it is sold to 
individuals from tlie reservoirs of (ias Light Companies, Mr 
Gordon recommends that the forcing-pump slumld be Avrouglit 
by steam, or any other mechanical jx)wer, and that the gas 
should be condensed into a large reservoir, from which the lamps 
of numerous individuals may be filled at once witli the conden- 
sed gas. A mercurial gage, similar to that used for ascertain- 
ing the force of exmdonsed air, must be fixed to the large rcaicer- 
voir, for the purpose of enabling any jierson to see the degree 
of eoiuleiisatioii to whicli the gas has been Imaighl. 

As v\e have had occasion to sec Mr Goii^oifs lamp put tollie 
test of direct exjieriinent, we feel ourselves entitled to speak 
with confidence of its excellence, and U) rcconnnend it as one of 
tile greatest jiraclical inventions which has ibr some time been 
prpented to tlie public. Its application to the lighting of pri- 
vate and jiublic carriages, as well as to coal mines, under tlie 
safeguard of Sir H. Davy’s invention, will be sj)eedily })ut in 
practice ; and w c hope the time is not a ery disbml, when reser- 
voirs of condensed gas shall be^ cstabJislic'd in every town and 
village of Great Britain, arid when the lonely cottages of the 
poor shall be enlivened by tliis economical and chearful light. 
There is one application of the portablol gas lamp to which we 
attach a very high value. By an exttme diminution of the 
aperture, the flame can be rendered so sraWl (in^hich case it is 
reduced to a blue colour) as to give no jierc^pdbla light, and to^ 
occasion almost no consumption of* gas. In ^dii§jj|ate the lamp 
may be used in bed-rooms, and the impercieptibic flame may at^ 
any lime be expanded into the most brilliant light, by 
die cock, by means of a metallic rod tcl'ininatlng the bed. ■ 
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Description of {he Figures in Plate IX. 

Fig, 1. is one of the Portable Gas Lamps, 6 inches in diameter^ 
and 9 inches high, exfclusive of the hemispherical ends and 
burner at the top. When filled with coal gas ^condensed 25 
times, it will supply a lamp equal to 6 candles, 6 to the pound, 
for 6 hours; and when filled with ml gas, it will burn for 
about 12 hours. 

Fig, 2. is a sphere of 12 inches 4diamcter, and filled as Fig. 1. will, 
with two argand burners, equal to l2 candles, bum for up- 
wards of 6 hours with coal gas, aiid 12 hours wTth oil gas. 

Fig. 3. contmns a cylinder 6 inches diameter and 2 feet high, 
exclusive of the hemispherical ends, and is calculated to sup- 
ply an argand burner, equal to 10 candles, for 6 hours with 
coal gas, and for 1 2 hours with oil gas. 

N. B. Although gas made from oil burns longt^r than that 
made from coal, yet it is doubtful if the great difterence 
mentioned above does not arise principally from using 
burners pierced -with smaller holes. 

Pig. 4. is the reservoir of condensed gas, for supplying lamps 
with facility. At A, where the gas is to be allowed to issue 
from the condensed reservoir, the valve is placed. B is the 
finger-screw to raise the valve. C the perforated male screw, 
vipon which the lamp is to be screwed. 

Fig. 5. is the stop-cock, which is constructed as already despri- 
bed. \ 

Fig. 6. is the set of brass, already described, to be screwed 
when a valve is used. 


Art. XXVI.-Il of the Progress of BotankaL Science 
in Bengal^ being tn^ substance of a Letter from Dr Wal- 
LicH, Supermte 
to FuANCia^ Hai 


^it of the BotaniedL Garden near Calcuita^ 
LTON, M. D. F. R. S. & F. A. S. L. & E. 


jlON afteV'Dr Wailich^s appointment to the Botanical Garden 
’ Calcutta, he obtained the permission of Government, and the 
"ahetion the Honourable E. Gardner, Resident at Kathmandu, 
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to send persons to Nepal, for the purpose of collecting roots, 
seeds and specimens. The persons chosen were Bharat Singha, 
a faithful rajput, who had been employed in this manner by Dr 
Francis Hamilton, when engaged in a statistical survey of Ben- 
gal, and a Portuguese lad, the son of an old servant of Dr Rox- 
burgh. The manner in which these two most zealous and in- 
dustrious men have acquitted themselves of their duty, has far 
exceeded Dr Wallich^s expectations. They reached Nepal in 
December 1817, and before the 9th of October 1818, they had 
forwarded to the Botanical Garden upwards of 900 species, 
“ most of wliich,*''' says Di^ Wallich, addressing Dr Hamilton, 
are new to every person except yourself, who are the best judge 
“ of what vegetable treasures that country aftords.’' But indepen- 
dent of these mens uninterrupted researches, Mr Gardner always 
employs six persons, and sometimes a greater number, in col- 
lecting plants and other curiosities for Dr Wallich, who receives 
them along >vith tlic dispatches transmitted by his own n^en. 
Mr Gardner has besides most judiciously and liberally sent two 
expeditions to the foot of Gosaignsthan, one of the highest peaks 
of the Hirnaliya Mountains, about ten marches from Kathman- 
du. The productions collected on these expeditions, exceed, if 
possible, the rarities received from the more immediate neigh- 
Iwurhood of Kathmandu. From that quarter have been recei- 
ved the following interesting plants : 

Several lovely Primulas, not to be found in the lower coun- 
/ tries. 

y Some species of Androsace. 

A Cornus, not unlike the foriday which Dr Wallich calls 
aggre^ta. • 

A singular plant, probably a Scrratula, with a compacted 
terminal bunch of flowers, as large as a dian^s two fists, 
defended from the snow, among 
involucrum, thickly covered by a 

A Sambucus. 

Several new plants of the natural 
Gentiante, and.Acanthacem. 

A third new species of Cypripedium. It must 

that no plant of tliis genus was, kimwn in India, ^nM 
Wallich received two beautiful species from Mr Smith, ^ 


ijkhich it grows, by an 
cWon-like substance. 

V % 

* Rdhunculaceffi, 
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veteran collector employed for the Botanical Garden in 
Sylhet. 

A Streptopus. 

Se\'eral species of Cavox, of wJiich genus there are very few 
in India. ® 

An Andromeda, with minute leaves like an Erica, whidi Dr 
W allich calls cupressifbrmls. 

Some PotcntiJlas. 

A tliird sj)ecic3 of Rhododendron, probably one of those 
mentioned by Dr Hamilton in his Account of Nepal. 

A Ribes. 

Several species of Pcdicularis and Funiaria, in addition to 
those found near Kathmandu. 

Some species of a new genus of the Bignonacea?, which Dr 
Wallich intends calling Didyinocarpus, and which is near- 
ly allied to the Incarvillia, of which several species are al- 
so found near Kathmandu. This genus may be distin- 
guished, Stamlnibus 2 stcrilibus; ovario pseudo-quailri- 
loculai'c ; ca])sula lineari elongata pedicellata biimrtibili ; 
singula biloculari marginibus dehiscente; seminibus mi- 
nutis nudis insertis valvularum interiorum marginibus li- 
beris involutis; corolIaL' labio superiorc brevissimo infe- 
riore clongato. 

The plants of this genus have a considerable affinity to the 
genus Sesarnnm ; are herbaceous, and somewhat fleshy, and are 
mostly covered with short liairs, interspersed with minute resinyus 
dots, occasioning a degi'ec of viscidity. Their stem, when tl)ey 
have any, is generally undivided ; the peduncles arc slentler ^thc 
flowers arc generally showy, pir.rple, and very tenefcr, which ren^ 
ders tlie examination of dried specimens very difficult : the plants 
abound in a resinous fragrant exudation, and among the nath es 
are called by the genferic name Kurakuma, yielding a drug of 
this name. Their jmmordial leaves dried, fonn the drug called 
Ibpj!*^Govinj^m JWicse drugs are in higJi esteem, and arc used 
^ sacerd/tal ojpring by the Brahmans, and also as a perfume 
yy the Hindtf^T^ies. Dr Wallich lias only been able to rear 
one species in the Botanical Garden : the others all died shortly 
after tliSr introduction, the heat probably being too great. 
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Respecting the vegetables from the vicinity of Kathmandu, 
Dr Wallich writes, that he has forwarded • many of them to Sir 
Joseph Banks, Mr Lambert., and Sir J. E. Smith, the two lat- 
ter of whom have all the specimens, drawings, and descriptions 
brought from •Nepal by Dr Hamilton. To Mr Hooker, Dr 
Wallich, besides a variety of mosses, has transmitted most of 
his ferns, which of themselves form a very respt^ctablc collec- 
tion. He is about to ])iiblish a quarto volume of Contribu- 
tions to the Botany of India, which will contain a good number 
of plants from Nepal, with about thirty engravings. In this 
work, among tither plants, will be given an account of the follow- 
ing: Fraxinus floribunda, Ligu.strum ncpalense, AVulfenia obli- 
qua, Iltricularia rotundifolia, Mitrasacmi capillacea, an Ilex, se- 
\ oral species of Cornus and Gentiana; one of the latter Dr AVallich 
from its stem calls voluhUiH ! several plants of the order Gentianae, 
but not of the genus so named ; some species of Loniccra that 
arc new, liesides the jajKinica ; a Hydrangea ; some speciesvof 
A'iburnuin, Viola, Lysirnachia, Primula, Androsace, and Mus- 
sa*nda; many species of Impatiens; some plants of the orders 
of Umbellata* and Junccfe, (the latter chiefH?^ from Gossaign- 
sthan) ; a superb species of liiliiim, mentioned by Dr Hamil- 
ton in his Account of Nepal ; several sjiecies of Melastoma, Sa- 
lix, Piinis, and other Coniferic; an Acer; several species of 
I'halictiuin, Clematis, Birobotrys, Symplocos, (iuallheria, An- 
drom^'da, and Convallaria, one of ivhich has cirrhi ; Fritillaria 
verticillata.?^ sjiecies without number of Laurus, or allied to that 
genus; several Mimosas; a Saxifraga, a Coriaria, an Agrimo- 
nia, a Drosera, nearly allied to the pcltafa of Sir J. E. Smith ; 
several of the t?aryophyllacea', imifimerable Rfisacefc, kc. kc. 

The Houttoynia Ciirdata of Thuiibcrg, Dr W allich thinks is 
unquestionably the Polypora of Loureiro, who iSas most cor- 
rectly placed the plant in the Triandria Tiigynia. 

Dr Wallich has been so fortunate as to jDWcure the ripe fruit 
of the Paris polyphylla of Dr Hamilton, wlib,, not i^^avi ng seen 
it, was uncertain concerning the genus of this plant. JThivS fruit 
Dr Wallich describes as a. capsule; but as he dpeS'mot mention 
its opening with valves, it may probably be considered as a dry 
berry. Pie says : Capsula exsucca flavescens la'vls globosJi mag- 
nituSine ccrasi mediocris, carinis 4 et 5 inirquali distant ia no- - 
tata, ad vertieem plagula orbiculan marginata, subdepressa, 
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stylo persistente aucto coronata, perianth i foliolis emarcidis suf- 
fulta, unilocularis corticc chartaceo. Placentae quatuor seu 
qiiinque carinis capsulae extcrioribus alternantes, tenues, lineares. 
Semina iiuinerosa ovata lateritia angulata, totam capsulae farctae ^ 
cavitateni implcnlia, placentis duplicc serie opd funiculorum 
brevissimorum aclfixa. Integumentum simplex crassum. Al- 
bumen coriaceo-cariiosum solidum. Embryo minutus, globo- 
sus, nigrcsccns, basi seminis supra funiculum extra perisper- 
mum, forsaii etiam extra integumentum jx)situs ! This plant, 
so remarkable from the structure of its seed, has a very jx)ison- 
oiis r(X)t. 

Dr Walllch has in the Botanic Garden four beautiful species 
of Hcdychium from Nepal ; of tliese, the splcatum and ellipti- 
cum have been engraved ; and he has besides several new ones 
from Sylhet. He has also growing the Roscoea, first brought 
by Dr Hamilton from Nepal; with almost inmimenible C3rchi- 
dea?, among which are the very ornamental Epidendrums, called 
by Dr Hamilton jmicoa: and liumilc. 


AnT. XXVII . — Notice respecting^ Barystrontiamte^ a New 
Mineral found at Stromness in Orkney"^. By Tjiomas 
Stewaut Tiiaill, M.D, In a Letter to Dr Brewster. 

./VoiiKKAiu.Y to the wish expressed in your letter to my 
friend Mr Scoresl)y, I transmit to you a notice of tJie Minend 
found near Stromness in Orkney. 

It (X'curs in masses disseminated in a rock described by Pro- 
fessor Jameson as “ intcnneiliatc between schist-ore and indura- 
ted clny/ (see Mineralogy of Sa)ttish Isles). Its colour is 
greyish-white externally, where it appears soinewha^ disintegra- 
ted ; but approachels to yellowish-white internally, where its 
lustre is weakly sinning and pearly. It is translucent on the 
edges; battle, ,;soft. Its specific gravity is 3.703. It efler- 
^'sces brjskly with acids. It does not melt before the common 
mowpipe. 

* A full account of this mineral, drawn up by Dr Traill, will be published in 
next Part of the Transactions of the Royal Society of Edinburgh. — Ed. * 



Mhicrut found at StnanitCrSS tn Orkiinj. iiSI 

Hy fJirdiil analysis, two parts yielded. 


(Virbonnti* ol‘ Stroniites^. (JSdi 

Sulphate of Jiarytes, ,^>7.5 

(.^'iF'hojiatc* ol i^iine, 

• <) side of ‘ Iron, 0.1 


0<S.S 

Loss l.I? 

• ! 00 .() 


''J'Ins iniiKTal, on TV]K;aU'd Inals, appeared so uniform in its 
i())nposiii<ni, as to deserve hetni;- eon^idered a new species, fin* 
vvJiicli the liana' Jinry.sfro}diafuii\ or Stromnhi\ is jiroposed. 

Ils u[eoloi>ieai situation is ni veins or ralher in nests, aeeoni- 
jianied hy Galena, in iJu* above mentioned rocks, whicli may 
pialiajis beloni*' to a ^rc^-u'aclic I'ormrition. 'i’liis rock a])])ears 
to rest on mica-sLilt', which is in eoinuclion with gneiss and 
small i;’rai}ud t»ranite ol’e ^axy colour. * 

1 may add, that a rc'cenl a!lemj)t to jirocuu' f resl^pecimens 
ol‘ dlls mlnera! has hc'cn uusi’ccessfiii, and a iVu'iid, visili'd 

the spot, was only al)K‘ to find inassv,^ ‘ (‘ominoii sulphate' of 
harv tc's, wliich I jip viousiy kiu‘v\ to h(' abundant in that nel<»’h- 
hourlu Knk 

i .i\ rarooi,, dull/ r^Jl. lSl('. 


Aiir. \\\U\. — A( roind of r M})i^‘u/ar/f/ Poisonous Insect 
■ iJdch (Icstxnjs //or.s'i'V. H\ th.e Uevereaul Klias C'ounk- 
m 's • 


lx the ('h.oclaw (amiur , lot) miles N 1\. of Natchez, a pari 
of lhe*pnhdie road is reiuhred famous by the })eriodical ivlurn 
of a jK)i^onous and deMruetive fly, (’onlrary to the eustom of 
otln'i* insi'cts, it »ihvays ajjpears when the cold weather eomiue'nees 
in Dici'inljer, and as invariably disajipears 'on the a])])roach of‘. 
nainn weather, ab<)ut tlie Isl of A]jril It is said to liave been 


• Tills article is cxlraclc 1 from Mi (’t)inclius''s accoiinL of the (i#olo^A'» 
3'ciicssci', tVc., published in the Amenrau Journal oj .Vc/lhcc, No. iv. p. 


VOL. 1 . Na>. 2 . OCTOliKK 181 () 




t t' 



i)82 Mr Cornelius on a {angularly Poisonous 

first remarked during a snow sloriii in the winter of 1807, when 
its effects upon cattle and^ horses svere observed to be similar ti> 
those of tlie gnat and muscjiiito in sunnner, with this difference^ 
that tliey were more severe. It continued to return at the 
same season of the year wilhou! producing extensiAC mischief', 
until the winter of 1816, when it began to be generally fatal to 
the horses of travellers. So I'ar as I recollect, it was stated that 
from thirty to forty travelling horses were destroyed during 
this winter. The consequences alarming. In the wilder- 
ness, w'here a man’s horse is liis chief dependence, the traveller 
w^as ^urpiised and distressed to see th*e beast sicken and die in 
convi/lsionsj, soinclhnes w'ithin three liours after encouiUering 

this little insect ; or if the animal were fortunate enoimli to li^ e, 

■ « ^ 

a sickness i'ollowed, connnonlv attended with the siulden and 
entire shedding of the hair, which rendered it unfit for use. 
Unwilling to believe that effects so dreadfiil could lie jiroduced 
by a cause aj)[)ar(‘ntly so trifling, travellers began to susjiect thai 
the Indians or others, of whom they obtained I'ood for llieir 
horses, 1ml, for some liase and sellisli end, mingled jioisoii 
with it. ’^’lie greatest precaution was observed ; they ridiised 
to stop at any house (>11 the vvay, and carried for a distance 
offorty or fifty miles, tlieir own ])rovisions ; but, after all, suf- 
fered the same calamities. Tliis excilc-d a serious iru|uiry into 
tlic true cause of their distress. The fly which lias been men- 
tioned, was known to have been a most singular insect, and ])(‘- 
CLiliarly troublesome to horses. At length it was adnnlled by 
all, tliat the cause of tlie evils complained of could be no other 
than this insect. Other precautions have since been observed, 
jiartieularly that of riding over ^he road infested wvth it in the 
night, and now it hajipens that comparatively few horses are 
destroyed. I ai^i iniahlc? to describe it from iny own ohseiwa- 
tion. I ])assed over the same road in April last only two weeki^ 
after it disa])])eared, and was obliged to take the descrijition 
from others. Its colour is a dark brown ; it has an elongated 
. head, with a small and sharp proboscis, and is in size between 
the gnat and nnis(juito. When it aliglits upon a horse, it darts 
*ihi’ough the hair much like a gnat, and never quiLs its hold un- 
dV reniov(5d by force. When a horse sto])s to drink, swarms 
fly ahjL-.t the head, and crowd into the mouth, nostrils, ano! 
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Insect 7tL'hi(‘h destroys Horses. 

ears ; hence it is supposed the poison is communicated inw ard- 
Jy. Whether lliis lie true or not, tlje most latal consecjuenee^ 
result. It is singular, tliat from tlie time oi‘ its first apjiear- 
anee, it has never extended for a ojreater distance than forty 
miles in oiv direction, and usually it is confined to flflc'en miles. 
In no other part ol‘ the country has it ever bein seen. Ih’oni 
this I’act, it would seem probalile that the cause of its exihtence 
is local. Tint what it is, none can tell. After the warm ^wea- 
ther commences, it disapjicars ^ s effectually from human obser- 
vation as il‘ it were aifnllnlati‘d. Towards the close ol' IIecem- 
])er, it s])rin^'s up all at •'once into beinpj, and resumes the work 
ofdc ‘st ruction. 

A I'act so singular, I could not have ventured to stJite with- 
out the best ('vidence ol’its reality. All the circumstances luTe 
related are familiar to Imndreds, and were in almost every 
man's mouth when I })assed througli tlie country. In addition 
to this, tJiey wen* coniirmed by the account which I r('cc‘ivc*d 
from Colonc'l John ]\r<-Kee, a i«[entlenian of much inleiliiT,^nce 
and res])ect ability, who is llu* present agent of the (ienc'ral 
(iovermnent iior the ('hoclaw Nation, lie has consented to 
obtain s])ecimens of the insex-t for examination when it relurre; 
again; and will, 1 h()]H% a(com]viny the transmission with a 
more jKTlect descrifition than it Inn In'cn possible lor me to 
communicate. 


Aiit. XXIX. — On the Phosphorr.sccncc (>/' M 'mends. I)a- 

■ Ain IbiKwsTKu, LL. 1). T. R. S. Loud, and Kdin. 

rp * • 

JL HE jiliospliorescence of minerals sc'cms to iiave iiec'ii first 
mentioned by lienvenuto Eellini, in his 'rreatiiK* on Je\ccllcry^., 
which was ])ublished earlv in the IGth c'entury. He* there in- 
forms us, that he had seen a carbuncle sliiiu* in the dai!’, and 
that a coloured stone of‘ the .same kind had been fimnd in a 
vineyard, near Itome, by ihe light wlfah it emitied in the night. ^ 
In the year 1()()3, Mr Ihiyle observed, that a (ham*ond gave out 
a light almost equal to that of a glow-w'orm, by the inlliK*nce of* 


Due Trattati dcIC Orijhcrta. 


r c 



‘^84 Dr Brewster on the Phosphor esci^l^fi^ifinerals. 

heaU oj- by attrition, or by simple pressure; l)ut he docs not 
aj)peai* to have noticed tVe same property in other minerals. 

Altlioii^li the develoj)einent of light in decayed wood, in ani- 
mal bodies, and in artificial phospli(»ri, was studied with nnich 
attention in the 17th and IStlj centuries, yet little attention 
seems to have been j)aid to the phospliorcsceiice of healed 
minerals. l^"luor-spar, and one or two otlier substances, liad been 
accidentally found to emil light, when placed upon a hot iron; 
but the sulfjccl had never beeiif investigated with care, till the 
year 179«, when Mr Thomas Wedgwofid laid before tJie Uf)yal 
Sociely, J)is hiXperinients and observations on the pnHludion 
oj‘ lighl from different bodies by heat, and ))y attrition^ The 
general ini'llunl which he employed was, ‘‘‘ to reduce the body 
to a moderately line ])ovvder, and to s])rinlvle it by small ])or- 
tions at a time, on a ihiek plate of iron, or mass of burnt lu- 
ting, made oJ‘ sand and clay, lieatcil just below visible retlness, 
and remoAed into a perleetly dark place."' By tlfis means, be 
found th(‘ f()ll()\ving minerals to be luminous I)y heat. 


TliU)r-s})ar of various kinds. 
Marbles ol' various kinds. 
Bed (eidspar from Saxonw 
Diamond. 

Oriental riibv . 

Iceland spar. 


Steatite from Cornwall. 
Black flint. 

Boek-crystal from E. Indies 
Wliite asl)e,^los. 

Bed irony mica. 

AlabasU‘]\ 


'The Abbe Hauv *[', who av ailevl himself with singular snieess 
of the [)liv,-ic;d projierties of minerals, hasemj)lo>ed iIkmi- jihus- 
phorc^ecnee as a (list ingnisliing character, lake iVI r AV(*dgwoo(l, 
he developed it, bv tlnouing tile mineral, when reduced to pow- 
der, ujion a hoi iron, and in fins way he i’oimd it only in tin 
j'ol lowing siibst.'y^ices ■ 


Flu(»r spar, 
leeiaiul s])av. 
Arragonite. 
Bhosphate of l/mie. 
(Traminatite, 


(kirbonate of Barytbs. 
(’arboiiate of Stroulites, 
Harmolome. 

Dipyre. 

Wenierite. 


' • l?}),?, \ol. S2. |). 2S. 271*. 

t I'ntiii dc ]\Jin(.ialo"iL_ )*iir. ISOl, xol. 2.Ti. 27!l 
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Having had occasion to exanmu* the nature of the liglil emit- 
ted by I )lK)S])lu)rcscont bodies, 1 led to attend to a subject 
Avliicli T liad considered as exhausUd hy the observations of 
Haiiy; but having seen indications of vhesphoresceiicejn sub- 
stances wlficli not contained in his lisi, \ resoJved to repeat 

ijis ex})erinienls, and to examine every niinevii\ which I could 
readily command. 

Tn making these e\])crimcnt>, I nc>'er reducx'd the to 

powder, Ijiil aluays placed a f ragment of it upon a thick 
of hot iron, carried into a dark room. Wlu*n tlu‘ phosphortv^^ 
ceiui* was not readily perceJM‘d bv this method, 1 took a pistoi 
barrel, and leaving shut u|) the louch-holi', I introduced the ini- 
lural into the breach, and placed the lK)ttom ol lhe l)arri“l in tiu* 
lire. Heloi'i' a rc‘d heal was produc-ed, lhi‘ phos])hoiesciMui‘ was 
distinctly ^et'ii by looking into the barrel, w hich 1 some limes did 
througli a plate ol‘ glass, to kc‘t‘p the iu'atc‘d air Ifom the (‘ve, 
and sometimes through a sinall telescope, adjuslt'd to distinct 
e isjon at the bottom of the barrel- At other times the m^uwal 
was not introduced into the barrel till it was taken out of thc^ 
/ire, and till the red lu'al had entiri‘lv (hsa}>]H‘art‘d. 

In this wa’^ , I obtained the folloes ing results. 


'rABLK of J^fioytlfon .snuf Mf/trnil' , 


I ( oloui «)f the 

NriTiiOs of the AIiikmmIs. i Minoials. 


Khutr spai 


. C;oni|*:u-t (liun 
Ij Ssindy llu<>) 

spai 

Limestone from Nortti ol 
Irclnnfl 

Iaio^j)haLi“ of lime 
10 Arraponitc 

Carbonate of tiarytcs 
HarinoUmic 
Dipyi e 

(irammatite fiorn GJentilt 

I o Com Will 1 

^’opa/, A benlccn.shire 

Ura/.ili.in 

New Holland 

llubcllite 
Sulphate of lime 

* baivle.s, 


IMrik 

I'urjdc 

Bluish-wliiic 

^ cl low iRh 

White 

Yellow 

'3'rans|jarejit 


Pink 

Duly white 
Whitisli 

Coloui Ichi. 
While 


Blue 
\ elJow 
White 
I I (eddish 
i ^ ellow ish 
j Yellow 
I Slate (Olom 


I Coloiii and hiti-iitity of their j 
Li-hl. 

Cu'cu 

t'dnisb 

Blue 

i' liie (ilTf M 
White spaiks 
Yellow 
'i ellow ish 

\ ellow ish-ied 
Yeliov\ 

Beddish-> ellow 
l*ale white 
Ueddlsll-Yello^^ 

Speeks of li'.;hf 
A ellow, 

BImsb 

liluisb 

!■ amt yellow I si I 
Bluish 

Seal let , • 

I l-aint li;iht 
I Pale li^hL 

J'aJt' Jjf'ht • 
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Colour of the 

Colour and Infensity of their 

Names of the Minerals, 

1 

Minerals. 

Light. 

Sul])hate of stronliles 
lead 

, niuisli 
' Tran‘'i>."i'''^*- 

A fragment shone pictty bright 
Faint and hy fits 

AnliMlrite 

' nedd/'-b 

h.iint light 

Sodalite 

M.iik green 

I’letty l)n%ht ^ 

Hitter sjur 
lied silver ore 

> ellonish 

l\iint w bite 

Itcd 

I’relty bright, but flitting 

ila' vstrontianite 

W’bite 

F.iint 

ArseiJi.ilc of Jf.id A 

ellowisb 

Blight while 

Sphene 

Yellon 

Bright white 

Treinolilf 

VN bitish 

Beddish-} ellov\ 

Mk.i iClreenisll 

Whitish 

1/om Wav"aL/ 

Hlaek 

Whi'e specks 

:i.3 

Bio\mi « 

Prctly bright 

'I’ltaiiiiini sand 

Black 

Feeble specks 

IIoriisLoiie 

(; 

ley 

Yellowish 

Talilo s]iar, Dofruatska 

Whitish 

Yellowdsh 

La]tis la/iili 

Blue 

Faint 

10 Spodvimcne 

(Jreenisli 

Faint 

'I'llanite 


eddish 

F.xtremelv hunt | 

K \ (iniLe 

Yellowish ivhite 

; Bluish ■ 1 

(’alamine 

Brown 

I'aint 

Aiipte 

(irecn 

Pi etty bright 

13 IV’t.ilite 

Beddish tinge 

Jiliie and veiy blight 

Asbestos iiLrid 


— 

Pi etty bright 

1 )atholile 

Tuinspurent 

Bright 

(airuiidiim 

Brow n 

Bright 

Anatase * 

J)aik 

Beddish-ycllow' 

.jO Tungstate of lime 


ellowish- while 

Brilliant like a binning ro.il 

Quartz 



AT'ry faint 

Amethvst 


The phos- 

Faint 

Obsidian 


])h()rcscen(e 

Pi ett y Inight, diity blue 

iMesotype from Aiueignc 


of these nine 

Very faint 

33 (Uii'.s.y aelynolile 1 


- minerals 

Little '•jiccks 

Ituliy siher ' 


was obscr- 

Bather linght 

Mill Mle of sih 1 1 


ved m the 

Blue 

( 'ai bonate of coppei 


pistol bai rck 

V’ery laint 

Oreen Tclesie 



Pale blue, and pietty bright 


As jVIr AVi'd^'woocl has mainUiiiU'd that iniiuTals can never lie 
enliri'ly dc])n\ed ol’ tliis ])ropcrty hy aiiy ninnliey of healings 
or hy any decree of heat,” I resolved lo try the cxperiinenl 
with a s])eeiniei\ of oreen fluor-spar, which was hi^lily ^jilios- 
phorescenl. In order to ])revenL it ironi flying to pieevs, as it 
always does wlien ex])osi'd lo lieal, 1 wra])))ed it tightly in })la- 
tiiiinn (oil, and exposed it for about ;in hour to the heat of a 
eonnnon lire. When, taken from the crucible, it had entirely 
lost its gri'eiT colour, but was in no way cracked or injured by 

* The^ph(isi)lioit"'C Ciiri' oi' (uiatasc is entirely different from that of other niine- 
mls. It aj)])ears siiddeiih like :i flame, and is soon o\ej. 
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the heat. Its phosi)lu,r^.sc-ciu-e. h„wevcr, was eiithrlij ffme ; 
and though I placed one IVa-uuut Ihr several days in* the rays 
of tile summer sun, and even 
near the focus of a hurnin.£r-<vlass, I c.,u\,\ 

iiif^ from U die sliohtest indication of l'h<>s\iV„„.st.t>,„v. ' When 
})la(V(l upon \hc healed iron, it lay (luitlly m wilhoiit 

Hyini> to])ieees, as it never lails to do before the iAuK^.liQveseence 
is e\lin»’uislu'd. 

Altlioiii/;h the ])ro]H‘iiy ol‘^ -nibilMnD* Ilob! is not soi’ily 
conneclecf (hat di' i^iMni;- it out ulien exposed to heav, 
the re ean l>e no doubt* that this property is also possessed \h 
>ev(Tal miiK'rals. I have re])(‘at(‘illy observed it in the diamond 
anil in blende, as others luid pre\ioiisly done; and we are in- 
i’ornied by Dufav, that some emeralds imbibe Ji^bt, and by 
Ih'iii^naTelli, tliat lapis lazuli lias the same projierly, while 
Ileeearia maintains that it is possessed liy almost 'all substanc'es 

ha (ever. 

In exarninino’ the nature of tlie jihosphorie li^ht eml'ted by 
heated minerals, by analysing; it with a doubly relraetiu^- pnsm, 
I uotieed a very singular illu.aim, whieh has already been al- 
luded to ill this Number, lu ohseivii the two images of 
llie luminous Iragmenl, one ol* them oeeasionally disappear- 
ed during the revolution oi* the jirism, but aeeording to no 
regular law. I was ihurelop* led to bi-lieve lliat die (luor-spar 
emitted, by fits, light polarised in different ])lanes. A result so 
extraordinary reipiiied every kind of' venfieation, and 1 soon 
found lh:it no siieli jiroperty wais indieated when the light was 
,'inalysed either by refleetion or by a prism of ealeareous-spar, 
in whieh <«u of tlie jieneils liad been extinguished The dis- 
appearance of one of the images had therefoie arisen from its 
having been seen indireetlv, (as one of the IW4) must alwa\s he,) 
in eoiiseijuenee of whieh the retina oeeasionally lost the powder 
of' ])ereei\ing \lf. 

The following arc among the jiriiieipal results of tin* preced- 
ing experiments. 


* See PhihisupJdcal T}nn'^nf turns j,. 11^ 

-f- Sc'c page of this Niirnhc). 



,J88 ])r Jjrc^\sli*r o?7 ihc Phnfiphorc.srcncc of Mi t^craLs, 

1. That the ))ro])crty <>t* ilcvolo])in^ jJirjsphoric light, vvluni 
oxj)()sc'(I to Jicat, is verv' common atnojj.i,’ JuiiUTal 1 )o(1h\>. 

That M'hen it does exists It ^ commonly toiiiul in 

coloured, or impcileclly irans^KMcnt minerals. 

8. ^j’liat the colour ()1‘ tin' phosphoric liglit lias nojixed rela^ 
lion to tile colour of thf niineral. 

4. 'J'hat this ])rn/)c7 ty may be entirely destroyed by the aj)- 
piicalion of an i/itense heat. 

3. 1 hat HJ genc'ral light is noj reabsorbed by ])hosplu)rescenl 
niinera/s uiien exposed to its action. 


0 lluil the ])lu)sphoric light developed by lieat is muomiecl- 
id uith (he light gi\uioiit by attrition, as bodies de]>rued ol’ 
the lonner still retain the })o\v(‘r of giving out the latter. 

t, ihat tills jiliosphoric light lias the same jirojierties as the 
liuect light ol tlu‘ sun or any other luminous body. 

S. 1 hat as (here nvc speeinuais of most of ilu* suhstanees 
(onlaiiud in the jireeeding table, that ari‘ not ])h()sph()res(viil 1)\ 
hein. It cannot be regarded as an essential character of those 
JiiiiK’rals that jxnscss it. 




Akt. XXX . — An (Vi lit of the new J^uiai tf (ialvaiuc \ in - 

VC nil'll hij j\'I. Zajihom*. 

AJlJ'i galNanic pile recently imi-nU'd liy M. Zr.mbom, and 
x\hieh lu* has called a B'nianj J^ilc^ is eomjiosed laiK oi‘ iwo ele- 
ments namely, a metal and a liuid. Tlie metallic- elc-menls oT 
(lu‘ ])ile are t^^ ent\-nin(‘ small sep^ares cif tin-roil, about half' an 
inch long on each side*, and ti'rminaled by a viTy fine tail, Crom 
t\\o to thive iiuhfs in Icaiglli ; and llie fluid elemc-nt is di.still- 
ed Mater, jilaced in thirty Match glassc-s, arranged circularly on 
*i mbit'. 1 he ^\ater in ('\c'ry tM'o adjoining glasses is connect- 
ed Midi orit‘ ol the elements ol tin, by jilaciiig tlu- ^ctuare jior- 
lion oi the tin in oiU* glas.s, and the tail in the adjoining one in 
such a mamier tliat the .scpiare ])ortion is m lu>liy immersed, wlnle 
foe tall nierc'ly touches thr' »lu'd. When llie metallic c-Iemt-nts 


t 1)1 C.ilbcitX Anmitvi, f/o loin, J>. p. 111. 
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arc all arranged in a sinnlai iu.uuu r, and wJicn llic first ami last 
glasses coinnuinicalc- ,.nly 1,y mcau. ,i, u.c- intermediate ones. 

It ,vill be lonnd by making a ooiumm, 

glass and tl.e ground, and betiycei. tlie 1;.-, „,„den- 

ser, that tlie yilc has U\o |iol('s, one vitreous lu.a 
Oils, tlu‘ ionner C()iT(‘S])on(linir lo ilit* Muall si^iiaws, |.^l_ 

ivr lo till' loii£v tails. 

If 1.110 ])i]o is const riicl oil with clongatcil roctanoular 
tin, no cloctrii llv is (lcvolo])ccl m !j; i ihi t wo t'xlivnhtios tA 
!VC‘tanti;h‘s an* I'ljiuillv innncrsoci in iho dislilh'd waltT of tlu 
u.'iUh ^lassos; hut w liciK\ tf tlu‘\ ari‘ Iniinorsod nruiin.-dly, the 
iloclricily I'xlnhits itsoll' at tlu- polos, as in du- ofinslrnclion 
jilri'ady dosonlx'd, llio vilrooiis polo alwjss oorro-.pondin;;' to tlio 
laroiT surface- iinnu'rsod, and tho resinous oni- lo llu- suialli'i- 
^.jvf-ioo, so that tho same polo niav ho ii-iuloii'd alu-rnalrU m- 
troous and rosinou* hy innnersing inoro or los.r Oi‘ tin* noartst 
\‘nds of tho rooliint>los oi’ tin. 

Wlu'ii oloinonts of >:iiio or ooppia* aro ^Iul)slliu1^‘d in pl.'U 4 ' 
of till- tiiu tho sanio o/fotls ai‘o |).oduood , l)ul no iudiralions ol* 
<-locli ioity inv oblaiiu'd iVoni oxidi* tif niani;auoso. 

A ])ilo oonsti uoU'd in tlu- prooooing in.uo.ei* does not chin tx- 
iho coiid(‘nsor inslant. uioously. Tho olootiaiit y doi-s [a>l appear 
till ahoul tlu Olid oi‘ iialf a niinulo, and oflcsi Ifni'^oi , aikl il thou 
U'radiiallv inoroa.-.i-s. This edooi niioht he a ci d)od lo oM'is.lioiu 
as die pill' uould ihon havo tlnw- ilonuiOs; hut ai l!ii‘ v'd (tf 
so\oral days tho dovoloponiont ol‘ i*loolrioilv was as powt-rliil .-is 
at thonionuiil whon tho appaialu.-. was ariaiipi-d, ;.!dioui;h lu-t 
tlu‘ sliiilitosl tra,oo of oxidation could hi- poiCkiNul A’ldion /ink 
w.!s siihsiitulfid fl)i’ tm, tho olooji'ioilv dlniMiished ;.s ilu‘ oxida- 
tion incroasod ; it then disapju-ari-d and allerwaials r('-:'|,>j):':ni'd, 
with an op])osllo charaotor. ilonoo U is nianilVt. that llu do- 
v'lOoponuMit of oloclricity in tho Ifmary l^ilt- is not ow io^" to tiio 
oxidation of tho niotal. 

A pilo oonstniolod w'llh ton diso of linnod ]muk i', vi ilhoiit any 
othor suhstanco, producod, in ahoul liaif a n»imito, a lioviadon 
(/l a third of an inch in iionnot's oK-olroinotor. lurntsiu-d with a 
condonsor. Tho tinnod liuo po'.'-o^^sed Mliooiis, atid tho pajx r 
fuo losinoiis ol(‘(‘lrioit\ d'his efrcf! iii\ari.ihl\ liuroiiMc^ witii! 
dif liimilior of tho disc^. 
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Zamboni’s Xtw 




An„thcrpl»„fdiscoftiM«lP^* '“''"e •k'P'P'fl'*' 

c»v.««l .ill. a libn of boWf. “ “/''I' "P “ 

, ^ aioTis of t‘^<^‘^*tncitv, but it required Irom 

nunudity, Iikeu ISC gave ’ ■ 

.. T nroduee the same degree ol eJectricity tts 

forty ro fifty discs to pxw« 7 

thc‘precc(litig 

city was besi'l*^® «PPo«t‘'‘ t-baracter, the honey lK‘ing vi- 

treoiisly resinously, electrified. On the following 

day th^ electricity had rapidly diminishctl, and at last it eoui- 
^ji^cly fli.vqipearcd, the pajiev having been penetrated through- 
out irifh the honey, and the tin apialhj ni coidnct hv its 

ftro surfaces w^ith the latter snbstante. 

A pile of discs of tinned paper, in which alf tlie discs had 
been glued together, gave no clectncal indications, because tlie 
metal was equally in contact with the paper at each of its faces. 

AVhen a binary pile, like any of tlie prceeding, lias heeom(‘ 
inactive, its energy may he restored, by simply raising the discs, 
wdiidi. In' the action of the air, will diiniiiisli the influence of 
hninidity iqion one of the faces of each disc. The binary piles 
indeed do not jinKluce any oflect, unless the touching surface's 
of the metallic and the fluid element are unequal. 

^.!'he energy of the hiiiarv piles is niueh influenced by the 
eondueling pow'cr of the fluid which forms llie humid element. 

A lew drops of a solution of sfd ammoniac added lo the distilled 
vvater, augments a little the eleclricity of the pile; but if we 
eoiitimie to add more, a diminution of action takes place, and at 
last the energy of tl’.e ])ile is destroyed. Hence, it follow s, tlial 
tlie humid clement must be an imperfect conductor. 


Akt. XXXI . — Arcovnt of a RcmarkcMe Comet wJt\ch has re- 
lumed to oiJh' Spstcin m 178G, 1795, 1801, 1805 and 1813*. 

rp 

Jl here are few events in the natural world, which excite a 
more general interest than the apjiearance of remarkable comets. 
Associated by the vulgar with the pliysical and political convul- 
sions of our globe, and regarded by astronomers as <!apablc of 
producing the most overwhelming effects in their passage across 

• This artu-Ic is dnnvii up piincipally fr(<m letters ot Baron Von Zach nddra.ssrd 
one nf our ronespondents.— Kn. 



• Account of a RetnarkabUXlmk: 
the planetary orbits, they have acquired,* as oKects - 

depee of importance which they could not have 
objects ol science. 

As the comet of 1682 is tlie only uneii\t vncnl « • , . , 

11 1 • 1 * '^^stance in which 

these bodies^ have re- visited our system asiY^xotners have* 

rienced no inconsiderable difliciilty in ssigning stiuic reasona^* 

attributes to those mysterious strang rs. Under svu)^ circutn 

stances, the discovery oi‘ a comet wliich has returned jh.^. 

vvliich never ranges beyond the yrbit ol‘ Jupiter, and whK\\x^^j^y 

therefore be regarded a?; forming ])art of our own system, ir. 

event peculiarly interesting to astronomers. Its short period of 

little more than 3] years, and its mean distance ironi the sun, 

which is not m^ich greater than twice that of the Uartli, connect 

It in a particular manner with the part of the system in wliich 

we are placed ; and when wc consider, that in the performance 

of its triennial rounds, it crosses the orbit ol the Uarth more than 

sixty times in the course oi* a cc'iitury, we cannot hut consider 

the probability of a collision as greatly increased. 

'^rhis remarkable comet was discovered at Marseilles by M. 
Pons on the 26th November 1818, in the constellation Pegasus. 
It was easily seen tli rough a night telescopes and had a diame- 
ter ol’ from five to six minutes. The parabolic elements which 
were computed for it by M. llouvard. ilid not re))resent the ob- 
servations Avith sufheient accuracy. 'J'he difference between the 
theory and observation, was reduced from 3' to 3(K by the el- 
li])tical elements computed by M. Knki*, Joint Director of the 
Observatory of Seeberg, which we published in p. 200. of our 
last Number. 

As this co|net had a short period of little more than 3] years, 
or 1202.54 days, astronomers naturally conjectured that it must 
have been repeatedly observed ; and they so(*n found that it 
had a considerable resemblance to the cornets ol’ 1786, 1705 
1801, and 1805. Dr Maskelyne had observed it on the 20th, 
21st and 24'th November, and conijiared it with three: J*=miill stars 
of the 7th and 8th magnitude, wdiose positions are unfortunately 
not known. 

The following elements of its orbit as calculated from the ob-^ 
servations made in 1705, 1805, and 18 JJ, have :;uch.a singuiar 


l)r Olbcis of Bremen suggested that the roiuct of 1795 was the same as that 



393 Jcwimt of a Rcmarkahte Comet vH^h 1m 

coincidence, as to put i. beyond a doubt tliat they arc the same 


comet. 


ComH 


Passaic of peril) elioiij Dci*. 

Mean time at Gotha. 
Longitude of periheii'>"7 
- — nocjcy 


Iftclination ol orhit, 

Angle (,f ('fcvntricity, 

J^ofiaridiin of hall' the greater a\is, 
J/aif the greater axis. 


G '/// f o/*18<;5. 

Passage oi' perihelion, No.Li\;oer 521. t 506* k 
Mean time at Pans. 

I.ongitude of ])enheiioii. 

node, 

riielination of the orbit, 

Ta)garlthni of the perihelion distanee, 

Half the greater axis, 

Keceiitricity, 

Period, 


15fp 4{y SH" 
335 13 5 
13 45 43 
5H 08 451 
' 0.531495)07 
52.52145 


J5(>’4r I9'‘ 
:>;34 520 5 
15> 33 30 
9.553520108 
52.52153 
0.8^052 
152052.5 (lays. 


Comet 18 J 

Passage of perihelion, mean time at Ciolha, rJaii 
liongiUide of perihelion, 

— node, 

Inelinatlon of orbit. 

Angle of eeeenlrieity, 

l.ogavitlim of half the givaler axis, 
riall' th(‘ gn'ate'' axis, e 


. 527. 52S!)77 
15d 59'15 
5 : 5 1 5 j 5 0 

153 r;7 0 

5« « 58 

53 1500 


//* 


Period, - - - ^ 1520^i.54 days, 

h’rom these (•iements, M. Knke .las e leulated the following: 

t o 

cjJicnicriK I’or tJii* months ol' .Iniv, Ai.gust, September, and 
October. 


1819, July 10. 

■ 1 30. 

30. 

Aug. 9. 

19. 

39. 


Uight Ascension. 

336" 49' 
333 36 
317 47 
313 17 
,309 30 
306 11 


Dcclinalion, South. 

45V 

34 54 

35 51 

36 39 
36 47 
36 48 



893 


returned five, times to our System. 



8. 

^*ght Ascension. 

Declination. South. 

Sept. 

ao3' 

54j' 

26° 

35' 


18. 

3oa 


26 

13 


28. 

801 

5\ 

25 

45 

Oct. 

8. 

;:oi 

08 

25 

13 


18. 

302 


'■U 

39 


28. 

f}03 

88 

iiV 

2 


From Oils ('plioiiicris, it ayijicars, tliai tills comet is \,vcseiu 
in o]i|iositioii to the siiii, and may be seen by very }*o'voi \v\\ 
.si.’0])es. Ils Tlislaiift' I’nmi ns, •u)>\ ‘vor, is ne.'ii ly (U)ubJe tlia\ 
iho Min ; atui tl^oni^li inanyb nininnin obsnrvi'rs aru in search oi 
ii, v'e liiPi net vet lieaid '*1' n* I’i^nMi y, and fear that it may 
lius.'- !o its \vi )nt btani; nt^lieed. 

il'is COMM nt.‘^ nearer Mereur^ tlian any oi' 

b t hiT pianets, ar»d will lliereiiore he disturbed by its action, 
'.s' iiUM'e Jrt ivisou u> lliink, that astronomers will have Ireijiieut 
>j)jiortnr‘lies oi‘ w;.t<‘hino’ tlu‘ a]>])earance and motions of* this 
aurrt'stm;^ inhabitant of’our system, and will thus lie enabled to 
‘brow new li^hl ii})on a class oj‘ bodies Avlik'h they have had 14) 
onporL’inities of studying. 


\n i' XX\11. — icspcctin^ 1 he discover ij of the Side- 
fon of 'ti Whiih\ 01 ihc cwliiic of Aidh.rcy^ near Slirltn^^ the 
pi (n>{'r‘ of S'r ]tc!>r t A' ' r-'rofiih//^ lianmct. Communica- 
ie<1 i)\ Kio.v.i j' ShAi.a, L'X<e li. S. K,, M. W. S., and 
G S, G 

1 n '’M> \TJ5^\ ad'joiiim„, the ol’ the eaNt approach to Air- 
lliiey (’aslle, and iieai’ the Ifill l‘ r> uimyat, oih' of the Oehill 
Mountains, there is a considera. ok .e (d fiat ground, coveri'd 
witli ])eaP earth. Tlu* cover' !ig ol‘ peal eai tJi varies in thickness, 
from a few inches to about lour feet. Under it lies a blue co- 
loured silt or sludge, many feet in de])th, this last being evident- 
ly the alluvial deposit of the River Forth at .some remote pe- 
riod. • 

Several years ago, Sir Robei't Abcrcroniby, in carrying foi- 
ward the extensive improvements of liis estate, began ^ to •dra^i 
lli« abo\c mentioned piece of ground, wliich was then very soft 
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and iTiarsliy. In tlic course of this oper/uion, the workmen, irf 
deepening tlie east ditch, forming tlif march witli the estate ol 
Fowls, the ])roy)erty of Edward Alexander, F.sq. came upon a 
substance wdiicli iliey conceii^d to be tlii‘ trunk of a tree, many 
small brandies of trees )i.»ving occurred in the digging of this^ 
ditch. In the month o/Muly last, in order to render the drain- 
age more comyik tc, the marcli-ditch was still farther deepened, 
when theworAmen were again obstructed by what they consider- 
ed as the tree before noticed. They began to cut it with liat- 
chet.s hat they had not ywoceeded far witli the cuttinj>’,bel()re they 
fl/scovered that tlie substance was bone, and not ^vood. This de- 
termined tlieni to remove the etirtli-cover all around. They 
soon ascertained that the bones belonged to ihet'jkeleton of some 
animal of very great magnitude. This created no common inte- 
rest, and Sir Robert Abereroinby gave orders to his workmen 
to jiroceed carefully in searching for the bones. Each day as the 
bones were found, he caused them to be waslicd, and deposited 
in a ydace of safety in his court of olhees. 

The skeleton is evidently that of a whale ; and the animal 
ay)pcars to have been about 72 feet in length. The* greater yiart 
of the bones were found at the d('y>th ol‘ about four feet and 
a half, but some were nearer to the surlace. The head was 
lying across the march-ditch, the jaw-bones projecting a lew 
icet over Sir llobert Abcrcromby’s march-line into the estate 
of Powis. The tail lay in a westerly direction from the 
head. Thougli the bones were n little disjoined, yet they lay, 
uyion the whole, in a regular y)osilion. The bones which have 
been yweserved consist of llu* cranium, numerous vertebra^ se- 
veral ribs, the jaw-bones, and the bones of the s\yimming-y)aw s, 
with some smaller bones ; likewise some Ivmes of the eai’, j)arLi- 
cularly the rnasi^oid process, which is remarkably hard, and some- 
wdiat of the shay)e of a large shell of the genus Cy\)ra’a, for 
which it was at first mistaken. Some of the ribs arc 10 feet 
in length ; and it is rem.'irkable that one of them had been bro- 
ken and healed figaln, l)eing, as usual, much thicker at the place 
of fracture.' The bones are in general firm, and in a state of 
good y) reservation, cxce})ling tlie jaw-bones. These last wx^re 
unmuret] chiefly in the dry bank upon the side of the ditch ; 
and uy)()n exy^osure to the air, the cellular structure syiccdily fell 
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to iwwder. Bones of equally o^x'n structure-, wliich lav in the 
bludge, remain \t^vy entire. 

The situation in wl.ieh this skeleton has been found, natural- 
ly suggests several very interesting points c.f inquiry connected 
with Geology^ and in ]iartieular with the changes which have 
taken place in tlie bed ol* tlie River Forth. 

The skeleton, and the place where it was fbunil, ^uive been 
minutely examined by my friends, Thomas Allan, and 
James Jardine, Esq. Fellow oi‘ ^the Royal Society of 
burgh, and 6y Patrick IVeill, Esij and Melville Rurd, Est^. 
Members of they Werneriart Society of Edinburgh; and Mr 
Jardine has ascertained, with liis usual accuracy, that the 
place where thJ skeleton was found, is 520 feet higher than 
the surface of the highest tide of the river Forth at the pre- 
sent day. This circumstance leads to this legitimate conclu- 
sion, that the tides in the River Forth at some former pe- 
riod rose mucli higlicr than they do at present. Now, as in all 
tlie alluvial land which stretches along the River Forth, beds of 
sea-sliells are found, it appears that the waters of the ocean* 
must, at a remote period^ of time, have extended over all 
tile flat lands or carses both to the west and east of Stirling 
Castle. At that period, the })icturos(juc greenstone rocks ol‘ 
Stirling, of Abbey Craig, and of Craig Forth, must have ibrin- 
cd islets in the sea, having an aspect somewhat similar to those 
in the Fortli near Queeiisferry and Leith at the present day. 
We have every reason to believe that matters continued very 
long in this situation ; for we know from actual trials made, 
tliaf the alluvial silt or sludge in the district of Stirling, is in 
some jilaces nearly 100 feet in depth. 

To the eastward of» the place where tlie skeleton was found, 
arc the remains of a Roman Causeway. The trac 4 ‘s of this cause- 
way werc*some years ago distinctly seen, while the jiresent road 
by the foot of the Ochill Mountains was forming. Tliis cause- 
way led southward to the Manor-ford or passing-place u [ion the 
River Fortli. Here there was a Castellum, which is now de- 
stroyed, but whicli was in good preservation withift these last 
forty years. It appears, therefore, that since the time of the 
Roman invasion, very little change lias taken place eitljer upoii 
th^bed of the bkirtli at this place, or upon the level of the- 
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adjticent banks. Whether we suppose the waters df the ocean 
to have subsided to tlic extent of twenty feet, or the banks of 
the Fortli to liave been elcvatcrl to that extent, we may safeJy 
ascribe the stranding of* the whale, of which tlie skeleton lias 
now been found, to a ))('/iod much more remote tjjan the Chris- 
tian Era. 

TJicrc was f)iMid close by the skeleton two jiieces of stag's 
horns, throi/^’h one of which a hole appears to have been per- 
forated about an inch in di^imeter. 

I an end that a plan ol* the grounds' adjoining the spot where 
the skeleton was found, should be* made ; ani*l I mean, along 
with it to give a minute account of* every particular attending 
this very interesting occurrence*. 

The lovers ol* natural history arc under great obligations to 
Sir lioberl Abercromby, for the attention he j)aid in .searching 
f‘or, and securing the hones of tlie skeleti^n. It may be added, 
tliat he lias in the most polite and handsome manner presented 
the whole to tlie Museum of tlie University of Edinburgh, 
wlicre they arc now deposited. 

Ai.loa, ) •• 

I v^ September 1819- ] 


Art. \yK\\\\.—AddHional Facts rclatm) to the Iltjposulplm^ 
rom Jd(l-*.—l)y J. E. W. IlKiiseiinL, Es(j. E. 11. S. 

In order to obtain tlie liyposulphiirous acid in a state of insu- 
lation, a dilute solution of hyposulphite of strontia was mixed 
with a slight excess of dilut</ sulphuric acid, and the mixture, 
well agitated, divided into three portions, which were poured on 
as many filters. The first was received into a solution of sub- 
carbonate ol potash, from which it expelled the carbonic acid, 
giving no precipitate, nor causing the slightest turbidness, thus 
])r()vlng the coniplete separation of the strontia. The liquid 
iieiitrahzcj by acetic acid, affected all reagents precisely as a so- 
lution ol hyposulphite of jx)tash, somewhat contaminated with 


See E H. of this volume. 
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sulphateand ^etate, would have done. The second fbrtioii receiv- 
ed successively into ^ nitrates of silver «ncl mercury, precipitated 
the metals copiously in the state of sulphurets. but produced 
no elfect oh solutions of chopper, iron, zinc, &c. The third had 
an acid, astringent and very bitter taste. When fresh filtered 
it was clear, but became milky on standing, depositing sulphur, 
and evolving sulphurous ai*id. A moderate exposure or a 
gentle heat effected its entire dfcoTn])osition. The same results 
are obtained when dilute sulphune acid is made to act on an 
excess of hy})osulphitt‘ ol' baryta, siispeiidod in a large quantity 
<jf water. V 

These rosmts confirm the o})iiiion of Gay-Lussac on the con- 
stitution of tne hyposulphites, by sej)arati ng iheir acid with all ^ 
its characters, wliile they are unfavourable to the original idea 
of Berthollet, wliicli makes them sulphurets ol‘ sulphites, or 

S + I (S H- 2 O) -b B I as well as to the strange liypothesis 

,«incc advanced by Ampere in the Jnnales de Chimie (1816), 
which regards them as sulphites of sulphurets, (S + 2(!^)-|- 
(B -f S), making the alkaline quality of the base (B) survive its 
saturation with sulphur. 

The habitudes of oxide of silver in union with this acid are 
very peculiar. The strong affinity between these bodies is 
shewn by the following facts. I poured hyposulphite of soda 
on newly precijiitaled oxide of' silver; hyposulphite of silver 
was formed, and .-soda in a caustic .state set at liberty, the only 
instance I believe yvi known of the direct displacement of a 
f^cd alkali by a metallic oxide, via kiwiidd. On the other 
hand, hyp^ulphurous acid, pewly disengaged from the hypo- 
sidphite of baryta? readily dissolved and decomposed muriate of 
silver, forming a sweet solution, from which* alcohol separated 
tlie metal in. the state of hyjiosulphite. Thus, the affinity be- 
tween this acid and hnse, unassisted by any double decompose 
tim, is such as to form an exception to all the ordinary rules of 
chemical union. • ^ ^ 

The neutral hyposulphites readily dissolve and decompose 
the chlorurcl, carbonate, phosphate, borate, oxalate and •sut 
phite of silver, the arseniate less readily, and the ipdtK^t . 
^sparingly. The sulphate is converted into sulphuret, ai^'^Erej? • 
VOL. T. NO, 2. OCTOBER 1819- » 3) d ' •* 
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•ulpliuric acid is formed. Tlje tlieorjyof this change is 

{b + 2{S + 0)| + |(^S + 0) + (S+30)} 

= {l} + (S + 30) J + (S + «)+(S + 3G). 

The nitratt is converted into hyphosulphite or sulphuretji 
according to the relative proportions of the salts presentj their 
degree of dilution and temperativrc. 

I have already noticed the tendency’ of, this aciil to form 
double salts with the oxide of silver 'and varioivt bases. Oi’ 
these there appear to be two distinct genera, differing remark- 
ably in solubility, and in other characters as well As in the pro- 
portions of their component salts. The doulde salt, with base 
of potash, has been described ; and we need only add, that as 
it precipitates not only when the carbonate, but also the sul- 
phate, nitrate, and probably any neutral salt of potash is pour- 
ed into a saturated solution of muriate of silver in hyposulphite? 
of soda, it may perhaps become a useful test of the presence of 
the former alkali, the salts ol* soda producing no such precipi- 
tate. 

Hyposidpliitcs of Soda and Stiver . — When the last mention- 
ed solution of muriate of silver is evajx>rated gently, a copious 
formation of thin silky ]Jatcs takes place, aggregated in tufts, 
and mixed with a good deal of deposited sulphuret of silver. 
They have a most intensely sweet taste, and arc easily soluble 
in water. The same solution allowed to cool, after a very 
slight evaporation, deposits a small quantity of minute, hard, 
brilliant crystals, in the form of glance heads, with a very sharp 
and a very blunt point opposite eacli other, or flattened six- 
sided prisms terminated by dihedral summits. They are not 
very soluble, have a sweet taste, blacken by heat, melt and give 
a bead of sulphuret of silver enveloped in a saline scoria. I 
could not collect enough for analysis. 

, Hyposulphites of Ammcmia and Silver . — When hyposul- 
phite of ammonia is poured on muriate of silver, it dissolves it ; 
&nd if into the saturated soluIjiQn alcohol be poured, a white salt 
is, precipitated, which must be violently expressed between blot- 


p =r bMe ; S, sulphur ; s, silver ; O, oxygen. 
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tiilg paper, and dried vacuo^ It is very readily soluble in 
water. Its sweetness is imniixed witlf any otlier flavour, and so 
intense as to cause pain in the throat. One grain ^)r the salt 
communicates a perceptible sweetness to 32,000 grains ol’ water. 
If the alcoholic liquid be evaporated, thin lengthened hexangular 
plates arc sometimes formed, which are not alter^tl by keeping, 
and consist of the same pnnciples. 

When the hyposulphite of f^nmonia refuses to dissolve more 
muriate of silver, if aw additiorfa! quantity be abided, it is rapidly 
converted ii^o a wliite ci* 3 ^stallized powder. Ii is extremely in- 
soluble in waVr, Init readily and abundantly in ammonia, forming 
an intensely f/^oet solution, from which an aciil precipitates it un- 
altered, even wlieii copiously diluted. Dried in vun/o^ andteiH; in , 
a closely stopped vessel, it bhickens and undergoes s]>ontan 
decomposition. The phial, whenever opened, is found full 
sidpl ui rolls acid ; and when ivashcd with ammonia, a consider^ ^ 
able residue of sulphiiret of sIIvct is left.^ Heat effects ihe same 
change at once. 

29.3 graiiis ol’ Uie soluble variety above described gave 11.9 
sulpburct of silver, which agries within moderate limits with a 
composition of 2 atoms hyposulphite ol‘ i\ nnonia 4- 1 atom hy- 
posulphite of silver. Hence it is very jirobable, that the inso- 
luble variety consists of the same component salts united atom 
to atom. 

Hyposulphites of Lime and Silvc7\ — When liyposulplhtc of 
lime is made U) dissolve fis much muriate of silver as it w'ill re- 
tain, if alcohol in pretty large quantity be added, and well agi- 
“t^ed, a white salt precipitates, winch i.s found to retiiin scarce-* 
ly any porfton of ^muriatic tdtid after washing in fresh alcohol 
and forcible exiJi cssion, the whole muriate of lime formed being 
carried oflf‘ by the alcohol, which, on examination, is found to 
contain it in' abundance. This 'proves the mutual decomposi- 
tion. This salt, however carefully dried in vacuo^ leaves a 
portion undissolved when put in water. Like all die other salts 
of this class, it is intensely sweet, and is decom.pfiscd by a men 
derate heat. 

When an additional dose of Bdi^iriate of silver is addetl to 
^saturated solution in hyyiosulphite of lime,* it is Immediately 
converted into a voluminous crystalline powder of very diffijuU * 

i)d2 
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solubility in water, but readily and ^bundantly taken iip'd)y 
ammonia, giving an intensely sweet solution. If the water in 
which this salt is washed be evaporated ever so little, thin rhom* 
boidal plates, as acute as those of sulphate of lime, are formed 
on the surface while hot, though the whole salincf contents of 
the licjuici are trifling. This salt suffers partial decomposition 
by keeping, though in a far less degree than the Corresponding 
salt of ammonia. It seems, freSm some experiments, to contain 
its coin])t)nent salts united atom to atom. 

Hijpoaulphitc of Strontia and Silver . — There seems to exisjt 
but one variety of this double salt; at least when on the Insolii- 
ble powder formed by tlie action of hyposulphite o"’ strontia upon 
muriate of silver, an additional portion of the former is poured, 
very little, if any, is taken up ; the liquid acquires no percepti- 
ble sweetness, and scarcely affects hydrosulphalc of potash. 
But the jiowdcr itself presents all the phenomena of a double 
liyjKisulphite, giving an intensely sweet solution with ammonia, 
and affording, by analysis, both the hyposulphites and a por- 
tion of the metallic muriate. 

Hi/posulpldte of Lead and Silver . — When nitrate of lead is 
poured into a solution of hyposulphite of lime and silver, both the 
metallic hyposulphites separate in a white powder, but whether 
in combination or mixture seems not easy to determine. 

The estimation of any muriatic acid which may be present in 
these and similar compounds, seems most easily accomplished 
by nilrale of silver, made to act on them in excess, and assisted 
by heat. This, as I have shcAvn, determines the complete de- 
struction of the hyqx)sulphurous acid. Sulphuret of silves^'^:.''.. 
formed, mixed with muriate, sl.ould any of the Vj.tter acid he 
present. This may be, however, completely separated by treat- 
ing the preeipitale (most carefully washed from any rei©ains of 
the nitrate) with a weak solution of hyposulj)hite of soda added 
in repeated affusums. The washings so obtained may be pre- 
cipitated by hydrosulphatc of potash, and the precipitate which 
. falls, |«t)rrespppds after the usual reductions, to the muriate of 
sily||i^^ or muriatic acid present. 

r LpxnoN, ) 

15. 1819f ) 
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Akt. XXXIV. — At^ouni of the Large Comet of 1819. 

This large and interesting* comet was seen at Edinburgh on 
the 1st of about 11 o’clock in the evening. It appeared 
in the northern part of the horizon, about 15° lo the west of 
north, and with an altitude of little more than 6°. Notwith- 
standing its proximity to the ^un, being only about 19° from 
that luminary, it exhibited a^very large and brilliant nucleus. 
Its tail, ^hich was So highly transj)arent, as to })ermit the 
^allest starl'j^o be seen •through itj was directed to the zenith, 
and did notlextend more thaj) 2° or 3° from its body, 'fhe 
direction of its motion was almost due north, and it w as ob- 
vious, from the rapid diminution of its magnitude and lustre, 
that it was moving away from the Eartli with a very consider- 
able velocity. 

Our celebrated Astronomer Iloyal, Jlr l\)nd, observed the 
comet with his usual accuracy, and obtained the following results : 

Mean time at H. Ascens. uf Decliiiatieft 

1819. Greenwich. Comet. North. 

July 3. 1 2^ 6' 55".3 ()h 51' 35". 6 43° 41 ' 1 3" 

7. 11 53 2.0 7 8 9 5 48 17 41 

11. 12 6 7.4 7 22 20.2 50 31 22 

From these data, Mr Charles liumker, an excellent and zeal- 
ous astronomer, computed th^ elements of its orbit, which lie 
had the kindness to transmit to us on tin? 10th Jul}'', and which, 
though only a first ajiproximation, were wonderfully accurate, 
when compared with the results of more numerous observations. 

Pond continued to obseiwc Uie comet on the 18th, 22d,^ 
23d, 24th, ^25lh ^and 26th iSf July, and having communi- 
cated the results to Mr Ilurnkcr, tliat gentleman deduced from 
them ihe following elements : 

Passage of the perihelion, 1819, June 28. 485132. 

Lon^tude of the node, - - 9‘ 3° 53' 40" 

Longitude of the perihelion upon the orbit, . 9 20 47 69 

Inclination of the orbit, - - 80 7 41 * 

Logarithm of the perihelion distance, - 9.559273S 

Perihelion distance, - - • ^ 0.362J<76 ’ 

Motion, - - - Direct. 
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Accmnt of f Ac Large Comet of 1819. 

The following Tablc^ calculated by Mr Ilumker, contains a 
comparison of Mr Pond’s observatioi^, with the results calcu- 
lated from the preceding elements. * 


1819. 
July 18. 

23. 

24. 

25. 

26. 

Mean time at 
Greenwich. 

Observed Lon- 
gitude of Co- 
met. 

Calculated Lon- 
gitude of Co- 
met. 

Difference be- 
tween Observ. 
tfnd Caiculat. 

ll'‘*34' 38''''.? 
11 51 49 

11 49 58.5 
11 48 5 

11 46 9 

11 44 9 

3 17 54 41 
3 19 2? 23 
3 19 ^ 38 
3 20 IJJ 26 
3 20 34 47 
3 20 55 39 

3 17 55 33 
3 19 29 31 

3 19 51 49 
3 20 13 34 
3 20 34 50 
h 20 55 s/\ 

+ 52'.’ 

+ 8 
+ 11 
"+ 8 
+ 3 . 
+ 6 / 

V' 

181 () 

Mean time at 
(Ircciiwich. 

Observed Latitude 
of Comet, 

('alculated Lati- 
tude of Comet. 

1 Difference be- 
tween Observ. 
and Caiculat. 

July 18. 

Ill- y.!' 

29" 5(i' KF.V. 

.29“ 5(i' 20^\. 

+ W' 


n 51 49 

.90 1!) .95 

90 19 2 

— 33 

23. 

n 49 58.5 

30 22 41. 

30 20 45 

— 1'59 

24. 

11 48 5 

30 .25 42 

30 18 55 

— 6 47 

0/5 

11 46 9 

30 28 14 

30 19 6 

— 9 8 

2{i. 

11 44 9 

30 30 4 

30 20 0 

— 10 4 


The increasing error in latitude, seems to indicate an ellipti- 
cal orbit. 

M. Santini, Director of the Observatory at Padua, computed 
the follow! ng'^clcments, from observations made under unfavour- 
able circumstances. 


Passage of the perihelion, 1819, June 26. 79835. 


Longitude of the node, 

Longitude of the perihelion. 

Inclination of the orbit, - 

Logarithm of tin* perihelion distance, 

Perihelion distance, 

Logarithm diurnal motion, 

Mj^^;^^icolai, Director of Uie Observatory at Manheiin, obtain- 
, cd following elements : 

r ksage of the perihelion, 18195 June 28. 13889, mean time at 
Manheim. 

v/judhgitudeof thetfiode, . - - 9* 


9® 3’ 23' f' 

9^11 1 ""4 
^81 37 15 
9.489446 
<K30863 
0.726959 direct. 
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Longitude of the perihelion, - 9* 19" 16' 0"' 

Inclination of the orbit, - - 80 27 0 

Logarithm periheliqp distance, - 0.36178 

M. Bouvard, Director of the Royal Observatory at Paris, has 
published the following elements in the Ann. de Chimie et Phy~ 
sigue. 

Passage of the perihelion, 1819, August 3. 2 hoiu's. 


Longitude of the node, ^ - - if 8° 39' 

Longitude of the perihelion, - - 0 3 lf5 

Inclinatidli of the orWt, - - 4 5 15 

tPerihelion ^stance, • - • - - 0.53459 


The cleinints computed by MM. Ruinker, Santini and Ni- 
colai t'**rv well with fine anotluT : but those of M. Rou- 

var( 
con* 
the 
oft 


Ae' 

o 


Monthly mean Variation of the Magnetic Needle, 
VfU’i.'ition West. 



1817. 

1818. 

1819. 

f Morning, 

24° or 52" 

24" 

34' 08" 

24° 32' 36" 

April, k Noon, 

24 44 40 

24 

44 50 

24 43 09 

Evening, 

24 35 58 

24 

36 36 

24 34 59 

J Morning, 

24 32 20 

24 

36 18 

24 32 42 

May. %-< Ncxin, 

24 4e 35 

24 

45 49 

24 41 22 

Evehiug, 

24 34 45 

24 

J18 35 

24 34 10 

f Morning, 

24 31 09 

24 

33 4.7 

24 31 28 

June. ■< Noon, 

24 42 14 

24 

45 11 

24 41 41 

Evening, 

24 34 45 

24 37 40 

24 85 09 

f Morning, 

24 31 14 

24 

34 24 

24 32 31 

July. •< Noon, 

24 42 06 

24 

44 59 

24 42 12 

(Evening, 

24 35 43 

24 3814, 

24 35 ^ 

1 ... * 


Bushey Heath, 
Stakmore, Atiff. 2. 1819- 
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Aut. XXXVI. — Proceedings of the Royal Society of Edth- 
hargh ^ — continued f’roiii last Number, p. 195. 

Feh, 15. 1819. T?iik coiitinuatani of a paper by Dr William 
Alison was read, entitlt‘d, Observations on some fate Inqui- 
ries into the iyi\ sioJo^y of the Nervous System, particularly 
into its Ca)mieetioii with Muscular Motion, Secretloji, and 
Animal Ileat.’" ^ 

The leading- floctrinc of this pliper is, tJiat tlierc i/ no proof 
in the wrilino-s of physiologists, of the; nervous system beingjr 
essentially cojieerned in any of those functions Jif the living 
body, wliich are peri’onned without the intervcTT^ion or con- 
sciousness of tile mind, — that is, in any of tlie functions wliich 
constitute tlie organic liCe of llichat and olliers; that the direct 
dependence ol‘ iuiy of lliese functions, or any agency of tlie 
nervous systc'ui is, in the jireseiit state of our knowledge, an 
hypotliesis, unsupported l)y direct facts, and contradicted by 
much jirobable evidence; and that the olKce of the nervous, 
system, in the natural and healthy state, may be said to be 
merely to minister to the wauls ol‘ the mind, and maintain the 
connection lielvveeri mind and body. 

Tlie author arrives at this condition, from aJi examination 
of the dlflcrent classes of facts, w hi cl i liaAc been at dilfen'iil 
times ascertained by jihysiologisls, in regard to the connec tion 
of changc'.N in the nei'vous system, with muscular motion, secre- 
tion, and animal heal. In regard to the lirst of these, it ap- 
pears clearly, that two kinds (»f effect upon muscles have been 
©bserved to result from cliangcs in the nervous system. 1. Tha{j- 
tlie contractions of many muscle/’ may be directly ^excited by 
such changes; and, 2. That the Irritability (or tendency to con- 
traction in ccM’tain 'given circ'um stances) of all rmiscles, n4uy be 
variously modi! led by such changes. The lirst kind of agency 
apjiears to l>e exerted solely on the voluntary, tlie last chiefly 
on the involuntary muscles. But it likew'ise appeal’s, from all 
rile facts liilheilp askxTtalned on the subject, tliat the Iri itablli- 
ty of muscular fibres in the living body, is inherent in*thcm- 
4^clvcs, and is in no case directly dejiendcnt on any agency of 
iicrvts. *So«l‘ar there is no material difference between the doc- . 
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trine Jfere maintained, and tliat of HalJer and his followers, 
which has been lately espoused, and strongly supported by Dr 
Wilson Philip. ‘ ^ 

The observations made bj this last gentleman, nn tlie diffe- 
rent effects of physical agents a]^])lied to large and to small por- 
tions of the brain, on the two great classes of miiseadar organs, — 
the former affecting chiefly the actions of the involitntary, and 
the latter, particularly when touclyng the origins of’ the nerves, 
exciting the voluntary muscles,— have induced the author ol‘ 
this paper, t(>add one to the many conjectures .d ready hazard- 
ed, ''dn regard t\ the use of* the ganglia, and of tlie great sym- 
pathetic nerve, tloni wliich the invohinlary muscles are chiefly, 
and many of th/ voluntary are ])artly suj)])lied. These he sup- 
poses to concentrate, and to increase theinihienee, upon the ()r- 
gans which they supply, of changes which extend to large ])or- 
tions of the nervous system ; and he gives reasons for conjec- 
turing, that changes of this kind may he produced on the ner- 
vous system, by tliose sensations, emotions, aiul passions of 
mind, which arc known particidarly to afii^ct those imiscU^, 
both voluntary and involuntary, which are suj)j)lied with nerves 
from the ganglia; and thence concludes, that tJie transmission 
of the efiect of sucli changes, may ])e tiie pi*incj])al object of 
this arrangement of nerves. 

In rcirard to the connection of the nervous svstem with secrc- 
tion, the author contends, in o}»])osition to several eminent ])hy- 
siologists, 1. That the nature of tlie actions of nerves is proba- 
bly not galvanic ; and, 2. Even if they be galvanic, that these 
actimis appear, from facts already knowni, not to he essentially 
“Xouctrncd in secretion. And in regard to its connection with 
animal heat, fib contends, 1. Tlfttt no necessary connection be- 
tween the evolution of animal heat, and any influence that can 
be derived from tlu' nerves, has been establish c3 by the recent 
inquiries on this subject; and, 2. That the otlier cause, com- 
monly assigned since the time of Black and Oawford, for this 
function of animals, certainly exists, and is adequate to the ex- 
planation of the phenomena. • 

If it can be ascertained, by this kind of examination of the 
facts ascertained in this department of physiology, wdiat^ furic- 
ligns are merely subject to the occasional controul, and what arc 
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permanently dependent on die condition of the nervous system, 
the author conceives that two advantages to the science will re- 
sult : 1 . That greater shnplicity and precilion will be given to our 
views of the office of tlic nervous system ; and, 2. That a more 
systematic arrangement of die science, than has been usually, 
attempted, will be authorized. * 

The aihipal life of Bichat, sensation, diought, voluntary and 
instinctive motion, are manifestly dependent on the condition of 
the nervous system, and therAbre on the functions of organic 
life, by which that condition i§ maintaiiied. Wha) may be cal- 
led the chemical functions.of organic life, secretion, nutriti(;)n, 
&(!. arc manifestly dependent on the vital propjifty of irritalnli- 
ty, as residing in the muscles of involuntary nvotion ; but this 
property of irritability has only an indirect dependence, eitlier 
on die rest of' die organic functions, or on any of the animal, — 
on the former for the supply of blood, — and on the latter for 
the arterializatioii of the blood supplied. There may be irrita- 
bility w'here no action of nerves, and even where no nutrition is 
going on ; but tlierc can be no nutrition, and no nction of nerves 
without irritability. Hence the exercise of this property aji- 
pears to be the most fundamental ol’ all the functions of living 
bodies ; and it seems as reasonable and expedient to begin the 
study of the animal economy, by an examination of its laws, a» 
to begin the study of the actions of a machine at thepiiinl wdiere 
the moving jiower is applied. 

March 1. — A jiaper by Mr Patrick Neill was read, entitled, 

“ Description of a Singular Hail Storm in Stroiisay.'" This pa- 
per will ajipcar in a future Number of our Journal. 

At the same meeting. Dr Y ule read a paper “ On the Coi;^i- 
ferfc, w^ith remarks on the usi^ of Larch Bark ij? the Tanning 
of Leather.**’ This paper is printed in the present Number, p.315. 

March 15.— pajxir by Dr Brewster was read, On the 
Optical and Physical Properties of Tabasheer.” An abstract of ' 
this pa])er was given in our last Number, p.l47. 

April 5. — A paper by Robert Bald was read, “ On the tem- 
peratdre of. Air and Water in the Coal-mines of Great Britain.” 
An abstract of this paper is given at p. 134. of our last Num- 
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Axfjie sanu‘ meeting, an extract of a letter from M. Berze- 
lius u) Dr Brewster, Avas rtwl, on the Composition of Water, 
and on the Weight of tiii Atom of Hydi*c)gcn Gas. 

April 19.— Dr Brewster pr(*scnted a notice respecting the 
•extension of liis theory ol* douhJc refraction, to crystals with 
more tJian one axis ; and res})ecting a general law, relative to 
the composition of any number of polarizing and^ doubly re- 
Iracting axes placed synunetricaJIv round a given line. 

At the same meeting, James Russel, Esq. presented a notice 
respecting avow from Guernsey*, 'rhis cow Kavl one calf in 
June 1806, a^d for several years, !she ceased to give milk at 
thi.^ usual thne^that cows Mnth calf generally lose it. At the 
end of nine, orj^niiie and a half months, alter she had been with 
the bull, thc‘ milk re-appeared in as great a (juantity, and of 
as good a (juality, as at any former period, although she had 
no calf. After this Avas observed to take place for several years, 
it Avas thought unnecessary to make any iarlher trials J'or a 
calf; but notAvithstanding the change ol‘ circumsiances, the ces- 
sation of lier milk, and its re-a])pea ranee, took plact‘ exactly 
before. 

May 8. — Mr Ix^onard Horner laid befoie the Society an ac- 
count of the art of lithogra})hy, and an analysis of some of the 
limestones generally enq)loycd. 

May 17. — Mr Lizars exhibited to the Society several speci- 
mens of his new style of engra , ing on coj)per in alto relievo. 

At this meeting Dr Brewster laid before the Society an ab- 
stract of his experinu‘n^s on the structure of the crystalline lens 
in man, quadrupeds, birds, fishes, and Avhales, the results of 
‘ which wxTe illustrated by models. 

The Socic^ adjourned till JJbvember. 


Aet. XXXVII . — Proceedings of* the Wernerian Natural Ilis- 
• tory Society. 

Feb. 20. 1819 — Dr H iBBERT contin\icd the rcarling of his 
geognostical description of Shetland.— Tlie first part of an ab» 
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stract of this paper, wiJl be found in tlie present number. 
An. xii. p. 296. 

^ •' I . . 

Afar. 6. — Mr Campbell read an eloquent and interesting 

memoir on the scale of‘ Ueing'; a report of whieli will appear 
in an early niunber. ^ 

Mar. 20. — Tlie Secretary read a communication from Dr 
Brewster, On the Connection between the Prinillive Forms of 
Crystals and the number of tl^eir Axes of Double Refraction.'” 
Dr Brewster finds that all crystals witli one axis arrange tliem- 
selves under a certain series of ]irimlti\’'e forms, ai^d that those 
with two a.rr.v arrange themselvc's under anol lid? series ; while 
tlie remaining jirimitive forms are occupied LC those crystals 
w'hosc doubly .refracting forces are in c‘quihbrio by the coml)in- 
ed action of three cnjual rectangular axes. It is a curious 
and important result of tlu'se experiments, that they nearly 
harmonize with the profound vkwvs in crystallography proposed 
by the celebrated Jhdlessor Molls. 

April fj . — 'The Secretary read a communication from Captain 
Scoresby, On (he best means of ovca-coniing the obstacles to 
Discoveries in the Arctic Kegions. Recourse must be had, he 
thinks, to ovcTland journeys, made in the early part oi‘ the sea- 
.son, and in the mornings and e\eihngs wliile the snow is (inn. 
Small vessels of 100 tons burden, but not exeeeding loO Ions,’ 
miglit sail to the norllieni part of Ball i if s Bay , with tlie view of 
wintering tliere. If the ships were to carry out wulli lliem Mor- 
ton^s apparatus for drawing ships on shore, (a machine which is 
now in use in the upper part of Leith liarbour), and provided 
a sloping beach could be found, the vessels could easily lie pla- 
ced beyond the reach of tide or ice, so as to form a tolerably" 
comfortable w inter habitation. We do no^ enlar^j on this sub- 
ject, however, a^s we have reason to believe that Captain Scores- 
by ’s views will be fully stated in the work on GrccnlaitJ which 
he has now in the press. 

April 10. — Dr Hibbcrt finished his geogno-stical description 
of Shetland. 

During the course of liis investigation, which continued for 
,five months, Dr Hibbcrt met witli several interesting simple 
mj^eri^ls imbedded in tlie primitive and secondary rocks. These 
he particularly described when pointing out the character of tke 
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cxte/sive series of Shetland minerals which he presented to the 
Society. I ' • 

April 24 ~The Secretary rpad a notice by IVIr Stewart, lec- 
turer on botany, regarding some rare })lants of tlie class Crypto- 
gamia, lately found by him in tlie neighbourliood of Edinburgh. 
One effect of the fine autuinn of lust year, followed as it 
was by an unusually mild winter, seems to have been, that se- 
veral of* the niusci, which are ahifost proverbial among botanists 
as being shj^ in prod Licyig fruit,* have produced their capsules 
in abundanc^ : Among these may, be nienti(>ned, Ilypnum 
prollfcruTiu li'^ptm rosrnm. punciatum and ligulatum. A- 
mong the greai*st rarities were Jiuxbauvua aphyl/a iim\ Diphy- 
scium Jbliosun^ both which Air Stewart Ibund on the same turf 
of peat-moss. 

At the same meeting the Secretary read a communication 
from the Rev. Mr Young of AVhitby, on a remarkable fossil 
animal found in the rocks near Whitby. Tlu' descrijition was 
iU'com))ault'd with a beautilul drawing, by Mr bird, of this 
curious })ctrifacti()U. 

May 1. — Mr Neill, the Seentary, read an account of the dis- 
covery of* tile remains of the Reaver, dv * up in Perthshire 
and in Berwickshire. This paper is printed in tlie first num- 
ber of the Journal, p. 177. 

At tlu' same meeting, Mr Baiil read a series of observations 
on the shape of Coal-fields in Scotland and luigland. He de- 
monstrated by his descriptions, and the nuinenms beautiful 
plans and maps whicli he exhibited, that these coal-fields are in 
general bason-shaped, at\d that every wliere they exhibit the 
same genera’^ geognostical cli»ciiclers. He described particu- 
larly the various j^henomena resulting from the dislocations 
or slips jn coal-fields, and noticed instances oif the unchanged 
state of the strata of this fiirmation, where vast beds of secon- 
dary gi’eeiistoiie overlie them. 

. May 23. — Professor Jaines()n read an account of a remark- 
able section of the mineral beds below' Lothian Street^ Edinburgh, 
exjx)scd to view' in the course of clearing out the foundations of 
new buildings there. — See our first number, pp. 138—141. 

TJie ScKiety adjourned fiir the summer. 
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Art. XXXVIIl.-iSCIENTIF'lC INTELLIGENCE. 

1. NATURAL PHILOSOPHY. 

ASTRONOMY. 

1. Sccoifd CAmid of — On the IStli of June 1819, M. 

Pons of Miirseilles di.scovereck a small eoniet in the Lion. It is 
invisible to llie naked e)c, ancllias no aj)j)em'aiiee of a tail, and 
a very indistinct nucleus. 

His observations were as follows: *’ ^ 

Mean Time at Marseilles. U. Ascens. ( North Oecliii. 

Junt-lii. llh IJV 11" 152^11' 6 ■ 25“ 22'. 9 

^23. 10 01 30 ir>() 5.3 ^3 27.1 

29. 9 43 12 158 22.2 21 30.6 

The followino' elements of a parabofK^ orbit have been calcu- 
lated by M. Gainbard 

J^issage of peribelivin, June 26tb 10^^ 6', ]\Iean lime at I'aris. 
Perihelion distance, - . _ 0.88117 

Longitude of perihelion, - - 255' 5V 

nod(', - - - 107 46 

Inelinalion of orbit, - - - 8 26 

llelloeentrie motion, - - Dlreet. 

M. Gambard eoneludeil, that on tlic 24lli July, the distance 
of the eomel from the Earth would be only about the 20lb part 
of the distance of the Sun. 

2, Neiv Orrery. — The Reverend G. Tough of iVytoir has 
lately const rueted an Orrery of a much improved form, whicll 
exhibits great ingenuity and iffechanical sl^ill. ^ 

1 .S'/, It coiisyts of a large glass globe, mounted on a brazen 
stand, and splendidly illuminated with circles, golden Sitars, See. 
which exhibit an interesting picture of the Heavens ; and at the 
same time, containing within it all the planets and satellites, ad- 
justed to true time, according to tlie latest discoveries. It dis- 
plays the solar system in motion, together with its relation to 
, the celestial sphere, as in nature. 

^ 2d, The moveimmts being inclosed within the glass globe, are 
thus effectually secured from injury; and the beauty of the me- 
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chanisin is preserved from tarnishinj^, by its not being exposed 
to the external air. * • 

dd, Its motions arc conveyed •through slender tubes, and hol- 
•low pillars and arms, in such a manner as to conceal from view 
the clumsy ap*perulages of large wlicc'ls, and almost every other 
part of the ap])aratus, except the heavi'rily bodies ^themselves 
moving in order round their res])ective centres. 

4/A, The diurnal revolutions and those of satellites can 
be discontiniyd at ])leaM.ire, in o.’ ler to exhibit a more rapid 
circulation of tSie planets iiuthe ediptki in their true proportion- 
al periods, whenfin even the slow motion of the Gcorgium Sidus 
is rendered visible to the eve. 

r5//!, AVhen such exhibitions are not re(|uired to bo made, the 
whole may be kept in continual motion by a small time-piece, 
and thus tlu' orrery bc'comes a perpetual ephemeris, represent- 
ing on inspection tin* true positions of the planets, the phenome- 
na of their seasons, occasioned by the inclination and parallelism 
of tlieir axes, so (hr as kmown, the lunar phases, eclipses, ive. ^ 

OPTICS. 

S. Carious hislaucc of vnusned llcfraclio/t. — "VVdjen Cajitain 
(\dbv was ranging over the eoast of Caithness, with the tele- 
scuj)e of tlie great I'heodolite, on the 21 st June, at eight oVlock 
i*. M,, from (\)rryliabl)ie Hill, near Mortliel), in Hanlfshire, he 
observed a lirig over the land, sailing to the w estward, in the 
Pcntland Frith, between the Dunnet and Uuncansby Heads. 
Having salisHed liimsclf as to the fact, he recjiiested his assist- 
:mts, Lieutenants llobe and Dawson of' the Royal I'ingineers, to 
look through the telescope, wlficn^hey imnu'diateJy did, and ob- 
served the brig likev/ise. It was very distiiietly visible for seve- 
**al minutes, wliilst the party continued to look at it, and to sa- 
tisfy themselves as to its position. The brig could not have 
been less than from 90 to 100 miles distant ; and as the station 
on *Corry babbie is not above 2o50 feet above tlig sea, tlie phenf>- 
menon is interesting. The thermometer was at 44®.. The niglit 
and day jircceding the sight of the brig had been continually ^ 
rainy and misty, and it was not till seven (fclock of the ,evcn- 
in^ of the 21st that the clouds cleared oft' the hill. * 
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4. Feyrm of the Co'rnea and Crystalline Lens in ^ eyes 
of Oxen^ <^c. — A vcrV’interosling series V)f‘ experiments has late- 
ly been made l)y M. Chossat of Geneva, on iJic eiirvature of llie 
reCractlng media ol’ the eyes oi‘ oxen. Ills measurements were 
taken iVom tlu^ nia^nifleil imaj>;es of the parts* formed upon 
ground glass by a ]\Iegaseope, and by this means he obtained tlie 
following results: 

1. The eome.'i of I In* ox is'^a segment ol' an ellipsoid of revolu- 

tion round llie greater axis of ll\e ellipse, v hieh Represents the 
horizontal seetion o(‘ the eornea. ^ ^ 

2. "I'liis axis is alwavs indined towards tlajj, nose, and forms 
witli the apparent axis an angle of 9^’ or 10“ oxen I'rom se- 
ven to nine vears old. 

li. 'I'he faec.-> of the erystalline lens are segments of an ellipsoid 
ol' revt)lution round the smaller axis of the gentTatmg ellipse. 

4. The true axis (jf each faei‘ is alwjiys inclined without, and 
the two axes I'onn Ntilh eadi oilier an angle oi'ahoiii 5“ in oxen 
i’rorn se\en to nine years old. 

5. In the elejiliant the cornea is hyjieibolical. 

Our countryman Dr Thomas Young, had long ago remarked, 
that tin* curvature of tin* (rvstalline lens was sometimes, and jier- 
hajis always, eitlier hyperbolical or elliptical. 


M XON’I'.TlsM. 

o. J'ariatJon and lucUnalum ofllic Needle at Copenhagen . — 
'rile following measures of the \ ariation and dij) of tlie needle 
have hei'n published bv M. Wleugel, wlio lias been occupied 
for niauv years with magiietical imjuiries. 



> 

Variation of Hit; Needle ut Copenhagen. 

KM 9,. 


1“ 0'*, East. 

Alunit K»5(i, 

it must have been 

0 0 

J()7!?, 


3 St) W'cst. 

18()(;, 


18 

1S17, . 

Se])t. 8. 

17 5G 


'rite incijination of tlie needle as recently determined is 17^ 26'. 
During the interval from 1806 to 1817, the variation on the 
j^vhole diminished, but ivith frequent alternations. It has been 
observed, that the western deviation is greatest in the montJi of 
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September, and the daily change is a niaxhnum about 2 o'- 
clock in the afternoon. The greatest* magnitude of the diur- 
nal deviation does not exceed 20 minutes in oi’dinary circum- 
stances. 


ACOUSTICS. 

• 

6. Suhterrancous Soimds in (granite Rocks. — M. Humboldt 
was informed by most credible witnesses, that subterraneous 
sounds, likr^lhose ol‘an*organ, an heard towards sunrise, by those 
wlio sleej) ujVii the granite r<K‘ks on* the banks of‘ the Oroonoko. 
He SLipjjoses llyjni to arise from the diffiM-ence of* temperature 
Ix'tween the external air and the air in tlie narrow and deep cre- 
vices of the slielves (;f rocks. During tlie day, these crevices are 
heated to or 50^’. The tenn)crati ire of their surface was of- 
ten 39 wlien tlial of the air was only 2S“. Now, as this tfiftc- 
rence of’ temperature will be a maximum about sunrise, the cur- 
rent of air issuing from the crevices will produce sounds which 
may be modified b}^ its im}uilsc against the elastic films of n jea 
that may project into the crevices. Messrs rJomard, Jollois and 
Devilliers heard, at sunrise, in a monument of granite, ])laced at 
llie centre oi’the spot on which the Palact v)f Karnak stands, a 
noise resembling that of a string breaking. — llumboldfs Person-- 
al Narrative., m» 1. iv. 


galvanism. 

7. Iviprovcvicni udoii the dnj Pile of Zainboni. — In construct- 
ing the dry galv.inic ])ile (W Zainboni Avith tinned paper and 
black oxide ol’ manganese, M^Zamboni recommends the use of 
tinned pa])er, whicli^ when disposed aJone in the ])ile, has the 
same j)olarily as when it is em|»Joyed along* Avith oxide of 
iTianganese. The reason of' this is, that a })ile of tinned pa})er 
has electrical poles. 13iit, Avhatever be the kind of paper 
wliich is used, tlie jille always increases in energy, and its 
])olarity ahvays coincides Avith that of a j)ile of' tinned paper and 
oxide of manganese, Avhen tlie paper has been impregnated with 
a solution of sulphate of zinc, and afterwards dried. In pre-« 
])aring the jiaper M. Zamboni avails himself’ of a d^-y Sea.s<'#n. 
TiV spreads llu‘ solution of sulphate of zinc over tlu‘ face of the . 
vox.. I. XOTfS. OCTOBER 1819- 


E e 
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pajK'i’, which is not covered with tin, and ha\inir dried it, out 
without talvini>’ away lroiT> the })a])cr its oAvfi natural hiiniidity, 
]ie nners this dice witii very dry oxide o(* inangainese. The 
pile then eon^lrlleted, it is carelullv defended t’rtmi the 

air. II' the j)a|)er i.% not tine and iinsi/ed, a little alcohol 
should he added to the solution ol* sulphati- of /iiu‘. "^J^he best 
manner of prc'serviu^* tl\e j)ile, as Zaniboni lias ascertained by 
Jong* experience, is to inclose it fti a ^lass lube, whose diameter 
is a little orcaler than that of riie discs,, aiul to rii^ into the 
intermediate space a moderately warm cement of w axi’ iiid turpen- 
tine. A iiile ol ‘2()()() discs constructed in this m;^niu‘r, gives a 
spark visible in day light. M. /amhoni n'coinntends the per- 
1‘eci insulation oi' all the parts ol' tlu‘ jiile that rei]iiire to be in- 
sulated. — (iiDierfs AtDKiloi (Jer tom. ix. p. 151. 

8. Hares Gairanir Inslruinnit called a C'alor'nnafor. — Dr 
Ilobert Hare lias laid bel'ore the Academy ol' Natural Sciences at 
J'hiladelpliia. an account ol a new gvihanic iiislriinient, wdiich 
iie calls Calor'niiaf())\ IVoin the id('a that the ])rincij>le ol* galva- 
nism is a compound of caloric and electric it >. It consists of JiiO 
copper, and zinc plate's, alumt 19 inches scpiare, Mi])j)orted 
verticallv in a frame, tlie diireiont metals ailc'niating at half an 
ineli distance 1‘rom eaeh ollu'r, as sluwvn in Plate IX., Pig. 8. 
All the zinc plates are soldered to a common slip ol' tin, and 
all the plates oi c()])[)(’r to another common sli]) of tin, so 
that each set forms one c'onliMuoiis metallic snpi'rlicies. When 
the copper and zinc snperlich's are united with an interve- 
ning wire, and the Avliole immersed in a vessel eonlaining 
^n acid solution, the wire beeome.s iiilenselv ignited; and 
when hydrogen is liberated, il^isiially lal<v:s firc,^ tanittiiig a 
very beautiful iiiululaliiig or cornseating flame. By means of 
iron ignited in tiiis a])paratns, a llxed alkali was dc'cofhposed 
extemporaneously. When liydrate of ])otash Avas applied 
to the connecting iron wire wliile in combustion, by ])laciiig it 
in small pieces in a flat liook of sheet iron, the evolution of ])ot-*’ 
'assium was demonstrati'd by a rose-col on rc'd flame. — See Ame- 
rican Journal of Science^ No. IV. vol. i. j). 413. 

{)# Sai:^er\s Galvanic Ea' per iment in 17()7. — ISI. Sulzer, in his 
Noin'cllc Thcor’ie dcs riatsirs^ ])ublished in 1767, has given an 
^ccfiifate account of a modern galvanic experiment, A\hich is well 
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known. “If wc join/’ says lie, “ two jufces, one of lead, and 
tlu* oiIkt o[‘ ‘.ilvcr, tiieir tv. o e{f ;’es form the same* plane, 

and it vr briiifi; llu'm m eont.-wt illi the Icm^ue, we sIkiII feel 
a taste approaching- to that of vitriol of iron, whereas ea( h-^>iece 
taken se])arAtely produces no taste whatever. Is it not probable, 
that by this junction of two mc'tals, there takes plaice a solution 
ol'one or other of lliein, and tlwU the j)articles thus dissolved in- 
sinuate themselves into the tonijjue Wv have taken this curi- 
ous passai>-^i ji’oni Aldini’s Geinn I T/rrc of tin Application of 
Galran'isiu Mcdicid Piirpo,sr.s\ j). 95. just ])ublished. 


II. (iTKiMrSTRY. 

10 Udallou bcf:ccni flic Sjuri/Ir I feat if Bodies and the 
Wei^'/tf <f tliiir tdoins . — in our last Number we mentioned the 
bc*autifiil disec'A'erv oi‘ ]\IM. Duloiif^ and IVtil, that the s])eci- 
iic heats of bodies are inversely the relative weights ol' llieir 
atoms. Jlence, the product^' ot the wvli»'ht of any atom by its 
etJrri'sjKMuliii^’ ca])aeil\ loi* heat, w illhi atousiaiit (juantity ; and 
it also follows, that the atoms of a.il simple* l) 0 (iles have exactly 
tile same cajiaiat^ for li<*at. The foliowru^* Ta!)Ie ^liews tlie rc‘- 
sults obtained bv tliest* abk* chemists. 


I I Proclncl.s of the 

Spccilir tha! ai-Ialivc uLi<flits of, of oach 


S'.'UTics of MeLal*'. 

of WcUer ln'ing^ 

IJnitv. 

■ 

the Atom"', that of 
0\yp:cn hiing 1. 

Atom by its cone- 
sj lending rapacity, 
LS777. 

Bismnlh, 

0.02SS 

i:i..^o 

o.aH:<o 

Load, 



0.ti79t 

Gold, 

().020S 

12,Ti 

o.a70t 

PlatiiiTim, • 


^ llJfi 

0.3740 

Tin, 

o.o.u \ 

T.tlA 

0.3779 

Silver, 

0 0.').'>7 

(i. 7 > \ 

1 0.3759 

^Zinc,* 

0-U.927 

i,0B 1 

1 0.3730 

'rellurinin. 

0.091? 

1 

0.307 ■> 

Copper, 

0.0919 

:{.9>7 

! 0.37.').'i 

Nickel, 

0.]0S,'> 

:i.d9 

I 0..tHI9 

Iron, 

O.ilOO 

:i.:’92 

1 0.3731 

Co))aIt, 

0.1 19S 

?. to 

1 0.7Gs.‘i 

Sulphur, 

0.1 SSO 

! 2.UU 

1 , 0.37H0 


The mean of lliese residts i-^ 0.f)75!2, so that if we tall S th(» 


.speciii(" heat of tlie [)ody, and W the relative 
"" \V ' 


we^hf of*it» 


atoms, we shaii liav 


r. c 
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11. Singular Heat dcvehped m the fusion of Tin and hla- 
finnm . — Mr Fox of Falmouth has found,* that a very extraor- 
dinary degree of heat is developed by fusing together platinuiii 
and tin in the following manner. If a small piece of tin-foil is 
Avrapped in a jriece of platinumdbil of the same siac, and ex- 
posed u])on charcoal to tlie action of the blowpipe, the union ol' 
the two metals is indicated by a rapid whirling, and by an ex- 
treme brilliancy in the light which is emitted. If the globulc' 
thus melted is allowed to drop irlto a basin of water, it remains 
for sometime red hot at the .bottom, and such is tlnj intensity ol‘ 
the heat, that it melts and carries oft* the glaze^ of tlie basl|i 
from the j)art on which it happens to fall. Wediave seen the 
experiment performed repeatedly in the manner now described. 
Mr Fox has given an account of his exjKiriinents in the Ann. 
of ' Phil, for June 1819- 

12. New Metal called Wodanium^ discovered by Lampadlus. 
— In examining a metallic mineral from the mine of Topschau 
in Hungary, Avhicli is considered to be an ore of col)alt, M. 

I. .ainpadlus discovered a new metal amounting to 20 per cent, 
united with sulphur, arsenic, iron and nickel. Wodanium, (so 
called from an ancient German god,) has a pale bronze colour, 
similar to that of arsenical cobalt. The specific gravity is 

II. 470. It is malleable, as hard as fluor-sjiar, and greatly at- 
tracted by the magnet. It preserves its lustre in air, but with 
heat it is changed into a black oxide. Its solutions in acids are 
white, boj'dering upon wine-yelloAv. Its hydrated carbonates 
an: ecjually white. The precipitate obtained by caustic ammo- 
*nia is of* a j)ale blue colour. The alkaline phosphates and 
arseniates do not produce any precipitate ir^its saKirated solu- 
tions*. The same is the case with an infusion of nut-galls. 
Zinc precipitates from its muriatic solution a black Aietallic, w- 
jAowder. The precipitate jjroduced by the triple prussiate of 
j)otash is of a pearl grey colour. 

M. Hreithaupt c()nsidcrs the mineral which contains this ne\^^ 
metal as a pyi»ites, and calls it Wodanium Pyrites. It is harder 
l|;ian fluor-spar, but softer than apatite, easily broken, and has 
a specific gravity of 5.192. Its colour is a deep tin white, be- 
Ijpming grey and l)r()wn when tarnished. The fracture is uiu 
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equal, with large and small grains. — Gilbert, Annalen dcr 
Physiky tom. lx. p. 99. * » 

13. Singular Exploswns Fulmmating Mercury^ and Ful- 
minating Silver. — During a lecture in tlie Laboratory of Yale 
College, about 100 or 150 grains of fulminating mercury lay 
on a stool, and were covered with a glass receive;- of about five 
or six quarts capacity. A smajl quantity of tlie same powder, 
at the distance of a few feet, w'as merely flashed by a coal of 
fire, but vdthoiit explosion, fii i manner not easily nndersto(xl, 
the whole powder und^r the glass receiver instantly exploded 
v'ilh a dreadful report ; but, what was particularly remarkable, 
the glass was merely lifted up a little, and was shattered by its 
fall, 7o}iilc the stool^ made of fir planJc^ an inch and a. half thirk\ 
on rchich the poxeder lay^ had a hole hlotvn quiic through it., al- 
most as large as the palm of the hand. I'he whole effect of 
the explosion was confined to tlie stool, e^■ery tiling around 
having remained uninjured. 

An effect almost equally singular took place lately iiKlie 
stujie laboratory, with some fulminating silver on the point of a 
knife, which was about to be put upon a ])late of’ cfqiper, von- 
nected witli one pole of a galvanic battery in active ojieraticni. 
I'lie other pole was not touclied by the ex])erimenter, but, pro- 
bably by the influence conveyed tlirougli the floor of the room, 
the powder exploded the mon.ciit the knife touched the })Iate of 
cop])er. The knife blade xoa^s broken hi and one half of it 
thrown to a distance among the audience, — Silliinan'’s Ameri- 
can Journal if Science., No. 2. p. 168. 

14. Potash in Sea-water.— Tlv Wollaston has recentlv ascer- 
tained the t^xister^ie of }x>tash'in sca-water. He estimates the 
proportion <if‘ this alkali, w hich he supposes V> exist in the state 

fSulphatc, at something less than w^ater at 

its average density. 

„ 15. Analysis of the Water (f the Dead Sea. — M. Gay Lussac, 

in analysing the water of the Dead Sea, Brought home by M. 
Lc Comte de Forbiii, found it to consist of 

Muriate of soda, . - » 6.95 • 

Muriate of lime, - - . _ S.9S • 

Muriate of magnesia, - _ _ 15.31 ■ 


26.24 
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SjK'ciiic ;4T;i\:ty at 17“ cciiti^Tiidc, l.f^:283. It contains also a 
small (iiiaiiHiy oi‘ liiLiriatf' oi‘ jiotasli, -aiul, traces of a sulphate, 
winch is probal)]\ sulphate t;l’ lime. — Ann. dc Cfiiiii. ci de 
Phijs. tom. \i. p. 197. 

1(). Vt'gvfiuji’ Alkali cnllcd Ddnhhie^ dlscuvcrcd Inj M. 
M. La.sMnisnc and Fi'm url /.'. — In analvsin,i»’ tlie seed ol the Ue/^ 
phinlnm Stajdtiisn'n-'a., the.se (d'le chemists have discovered a 
new alkali comhmed with malic at id. It is a very tine white 
ervhtalline powder, without smcM, a])peaj*iui;' brilliant in the sun. 
When thrown upon biirniiu;* coals, it nielts, and, l/uriis witliout 
residue, emitliiii;' a white thicL .smoke of a piu'licular odour. 
It is litlU* soluble in water, but alcohol and sulpriuric etlier dis- 
sohe it with laeili: V . It ii'rni.'. »\ith tlie Mil])hunc, nitric, liv- 
drochloric aud acetic aeid.s, salts wiiicli ar(‘ very soluble, and 
are eKtrenu'lv bittiM’ and acrid. ih>tabh, .soda, and ammonia, 
j)i’eci|)ilate the iie’>v a.lkali in a ilocciil-ent i()rm. — A)in. dc Chlm 
ft dc J^lij/^; , tom, \? ],* ISM 


1 ! . N ITUUA I. IIISTOR ^ . 

:,iiX!':iL.M.oo^ . 

IT. M Incralo/ncdl Ajup of' Sratland. — IVolessoi- Jameson ha^ 
lieen employed ha* many \ear.'. in iin estii>;caing the minera- 
logical slruetun* id’ liis nali\e country, and has now, v.e un- 
derstand, coilcitcd so e\teiisi\e a series ol‘ 1‘acts and ohserva- 
tions, that he will scMin be able to prevent to the public ii Ala,]) 
of the iVIiiicralogy oi' Scotland. Dr MacX'idlocIi, wlio has had 
•the good rorluiie to be empio', ed in mineral rc.searehes in 
Scirdaiid, cit the expcnce of GoT^efinu'v iit, has it alsf in agitation 
to uubh-h a AI ip illustrative of tlie Geology of this country- 

. \ . . ' " ■ 

18. Awcrlcrji Gcohg'lcal Soviet ij — An American Gcologitaf 

So(iel\ iia. Ikvu lately established by an association of gentle- 
men, residing in va. iims parts of the United States. , 

• 19. Minc/qlop;'tcal Society (^' Petersburg '. — A mineralogical 

M,ciety has iHcn eslabli.shcd in St Petersburg, of which Baron 
Von A’letinglioir is president. When we consider the extent of 
thc*Rin'iafj Empire, and the extraordinary \arictvof mincv<V 
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prf3(luc’lions v. Ijicli it aH'orcl^, mudi inijiortanl and useful infov- 
iiiativ)ii IS to be e\])ycted» from this i^ewly estiibbshed and very 
pronii^'ini;' as-ot iation. 

5!(). Statue i)f Mcuuion . — ])r Ruliarilson, wlio accompanied 
Lord lieiinore to L^-ypt, lias prcsiaited us with a ])iece of 
tile lanious htalue oi JMenmon. rot k is a liii>lily crystalliz- 

ed sandstone or t>;ranular ijuart/, in some parts intt rmixed willi 
red ochre ol ircai. TJie same vanely is hk i witli in this country, 
and also abounds in the nioife^ains (^f (piarly-rock that extend 
ihrou^li s\ e‘ral districts in India., 

/ 521. Quit rtp.-]h nek lu North Autcrieu. — ^J'his mountain rock, 

wliich was first jjarlicularly examined in Great Ihitain l)y llie 
author of the Mineralop^^y of the Scottish Isies, has limi dis- 
covered in vast abundance in America l)y Humboldt and 
other travellers. In the last number of Sillimaifs Journal of 
Scienci*,'''’ il is described as occurring’ in ^r(*at beds, associated 
witli limestone, tlay-slalc, tnica-slale and gneiss, in the nortli- 
west part (^f Massac) insets. ^ 

5252. Sith Mines of Some mim'ralogist.^ an» ol’ opi- 

nion, tlial the salt-lK‘ds of Viliic/ka are e(»';ta,ined in that l‘orma- 
tion ol‘ limc'si<’ne named Alpiiu* limestone’' The later ob- 
ser\ aliens ol* lleiidant, ho\\i‘ve!\ would seem to jirove not 
only that the salt 1‘ormation of A'illiczka, but also that of Salz- 
burg*, nii'reiv' re.^ts on this liimeJone, but in no case is included 
in il, and is tuvered by a ^af•iega'led saiidslcaie. 

52o. (hof^uostiial situation of I At fjis Lazuli. — Mr IMolir lias 
asciM'taineil by actual examination, tliat the lajiis lazuli of iJ;e 
l^ake Jlailpil occurs along; !^ilh calcareous sjitir and silver wliite 
mica, in a vein wliich Haverses granite. 

^^Jil‘‘^*—Gc()a,!Uhsiieid Situation of the Blue Copper ofChess/j . — 
'^riils beautiful cop])er is frecjiiently associaletl with malachite 
and red iron-ore. It is disseminated in a saiulsLcme fiinna- 
tion which rests on priijiitive rocks, and is covered by Jura 
limestone. The sandstone is a conijiound of grey felspar* grey 
(juartz, and silver-white mica, and is sometimes inlia'inixed with 
clay. The sandstone strata alt(;rnate with beds of a slatc-cTay^ 
w^hich iiiclines to clay-slate. These rocks rest on primitivf; clay- 
slaie. The clay-slale contaill^ a large vein of copjier-iiyjrites*, 
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which cIdcs not hlioot into the superincumbent sandstone. Se- 
ven strata of sandstone have been ci.it through by the mining 
o])eratioiiS 5 ol* which some are metalliferous, others not. 


1st stratum, metalliferotis, - 6 metres. 

2d stratum, sterile, - 5 

3d stratum, metalliferous, - 6 

4tl' stratum, sterile, - 2 

5th stratum, metallitTous, - 3 

(}th stratum, sterile, ^ - 1 

7th stratum, metalliferous, - 1 / 


24 metres. 

The blue copper (Kcurs sometimes irregularly aissemliiateii in 
the sandstone ; sometimes in masses from the size of a pea to 
that of a maifs head, and these are either pure or intermixed 
with grains of* Jelsjiar and quartz, or the crystals are envelo})cd 
in a line clay. The malachite and red iron-ore have the same 
geognostical position as tlie blue co})pcr. (U)rclier, to whom we 
owe the j)reccdiug description, considers the sandstone as a nie- 
clianical deposit, and hence has great difficulty in exj)laining the 
mode of occurrence of tlie ores. We are convinced that the 
sandstone and ore liave been in solution at the same time, .‘ind 
therefore are to he considered as the result of a cotcmporaneoiis 
jirocess of crystallisation. 

25. Primitive Form of Chr&niate qf Lead. — M. Soret ol (jc- 
neva has described sixteen crystallisiitions of this valuable mine- 
ral : he makes its primitive form an oblique prism, of which the 
transverse section is a rhomb of about 91*^ 27' and StS” 32', 
:ind in which the incidence of V uj^on the arret H is 102” 51'. 
’^riie ratio of one of the sides of'tljc base to qre of fLlie arrets of' 
the prism is as 7 to 18. This primitive form, as well as that 
given by Haliy, is compatible witli the optical ])ropcrties*of'tk'‘— 
crystal, as determined by Hr Brewster. See tlie Annates dcs 
Mlnes^ 1818, tom. iii. p. 479. 

26. Primitive Form of Cinnabar . — From the examination 
of two crystals of cinnabar, the Abbe Ilaiiy was led to consider 
it^ ])riraitive form as a regular hexahedral prism. In conse- 
quence, \iowevcr, of having received a complete set of crystals 
from the mine of Almadcn in Spain, he has now- found tliat it^ 
prijjtiijive form is an acute rhomboid. The smallest incidencc.s 
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i)f llie fact's arc 71*’ 48', and the greatest 108*^ 12'. The seuii- 
diagonals of each rlunnb* arc one lo^anollier as V 3 10^^8. 
This form is also compatible with the o])tical })roperties of cin- 
nal)ar. See Ann. de Ckim. ct Phij.s. \ol. viii. p. 04., and Wer-^ 

’ ncrlan Trmisactions^ vol. hi. j). now in tlic press. 

ZOOI.OG V. • 

27. Edinburgh College Muscu.^i. — 'Fhe classical colledion of 
zfK)logy, purchased by the lliiiversity of Edinbiirgfi from M. Du- • 
fresncol’ Pai\, has arri\ed in excellent condition, and is now de- 
posited in the College. Tlie most striking and valuable ))art of 

‘Trfe collection i:^the birds. These are in a slate ol’ perfect pre- 
servation, and arc so put up as It; be capa])le of any arrange- 
ment the Professor ol' natural history may choose to adopt, and 
besides, are admirably fitted for the purptise t)f study. When 
addl'd to ilie ])resent collection in the Museum, it will Ibnn a 
most interesting and sjilendid display of fully 3000 specimens. 

A very beautiful collection of upwards of 800 eggs, accufatily 
iiametl, adds to the value of tliis department of the JMuseum. 
^Phe cabinet of insects contains u])w arils ol' 12,000 specimens, 
nil in tile highest ])reservation. To these diere has just been 
added 1500 specimens of splendid and rare insects I'rom the 
Jlrazils. Tlie collection of shells amounts to nea^-ly 4000 s]>e- 
cimens, arranged and named according to the system of lai 
March- Along with this part of the cabinet of Dufresne is a ^ 
valuable series of fossil shells, and a numerous cidlcction of 
echini, asteriie, and corallia. 

28. Curious fact respecting the Swallow. — Captain (’arrai-» 

ehael, an injelligent and active* observer, mentions to us the 
Ibllowing fact respecting the natural history of the swallow', 
Sw^alltiv^ arc birds of passage at the southern extremity of 
Africa, as w ell as in Europe. They return to the Cape of 
Good Hope in the month of September, and quit it again 
i^ March and April. ('Captain Carmichael hajipening to be 
stationed for some time at the eastern extremity ijf* the colony,* 
a pair of these (Hiruncio capcnsis) soon after their ar- 

rival built their nest on the outside of the house wherein he 
Ipdged, fixing it against tin* angle formed by the wtili w'itif the 
board which supported the caves. The whole of this' nest ^as ' 
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fdvcivd in, and it was inrni'^lu'd wiili a long neck or passage, 
ihroiigli wliieli tlu* Ini^ds intered and eyine out. It resembled 
a longitudinal section ol‘a I'lorence oil Hask. This nest having 
I’alleii down alter the young birds had quilted it, the same pair, 
as ho is disposc'tl Id lielieve, l)uilt again on the okHbnndalion in 
the month oi‘ February following; but he remarked on this oc- 
casion an iniprovement in the conslruclion of it, which can hard- 
ly be referred to the dictates Sif mere instinct. In building the 
first, the birds were satisfied \;ith a single (jpening, Imt this one 
Avas liirnished walh an ojiening at each side ; anf^"! on vvatcliing 
their motums, he oliserved that they invariably entered at one 
side, and came out at the other. One object k obtained by fhis 
improvement, was saAing themselves the trouble of' turning in 
the nest, and thus avoiding any derangement ol* its interior eco- 
nomy. Rut the chief ohjecl ajipeared to he, to lac-ililate 
their escajie from tlie attacks of‘ serjients, which harbour in the 
roofs of thatched houses, or crawl uj) along llu‘ walls, and not 
■ imfrequentlv dewour both the mother and her \omig. 

J29. Diycin'cri/ nf Hum cm. Sku'b, ]n fhe /nnnnth)}!. if\‘ thiii 
'7chh']i confd'm.^ ronithis of Elcplnml.i^ Hhntoven^ — Some 
years ago Admiral Cochrane prevented lo tlie Ihillsh ]\[u^e^lm 
a human skeleton, incased in a very com])aet alluvial aggrega- 
tion of coral and other similar matters. 'I'liis curiiiiis specimen 
was at first considered as a true Secondarv Imiestcjne, aod lliere- 
fore as afibrding; e\'i(!ence lliat the immeui spec‘ics Ind Irei'ii call- 
ed into existence during tlie form;‘lion oi‘ lire Sc^condai-y strala. 
Geologivls ]){)in1ed out tlie inaccuracy oi' this opinion, and proved 
,iha( the inclosing mass was not a portion of iJie older strata of the 
crust of the laarlh, la it merej.v fj jiorlion of one yd' liii/st* calca- 
reous f'ormalions daily taking jilaee on the sliores of tlie West 
India islands. 'It is Avell known to geologists, lliaL siweral ex- 
tensive tracts in Gcainany lire covered with a dee]) deposit of 
calcareous lufla, wliich contains lossil remains of the mastodon- 
ton, nu'gatheriiim, Irish elk, (Alei giganlea, Rlum.), and tie- 
phant (Flephas yiriiiiigciii), and other colossal animals, Avliich are 
now considered as extinct. In this very ancient alluvial I'orma- 
* lion, human skulls have been discovered ; and if the statements 
giPvcn in regard lo this interesting discovery, at Meissen in jpa- 
xony, be correct, we Iuiac obtained a prool’ of the co-existence ol 



Natur'al llistonj — Hotuiuj, 

the human race, with the jrinantic iiieoatlieria, elks, and ele- 
phants. , . ^ 

f30. ^Voh'Cs of lindsoiis — ^Tr ^lacnab iui’oniis us, that 

in Hudson's Bay there are three \arieti(’s ol' the species, distin- 
guished by tJie size ol’ llieir skins, and colour ol‘ the lur. In two 
kinds the colours ol llu; ])elt are alike, tiu <>reatest number are 
grey, interspersed with black hairs, ])anieidarly alxnil the ujiper 
part of the hind legs ; a few' of noth sizi's are found Ijl.iek, and 
some ol‘ a dingey-while ; the large 1 are always in woody regions, 
seldom seen i\ numbers together; sevai is the gi eatc'sl assemblage 
('ViT seen at one tinu‘ The small sized aie fouiul in the plains 
and boundless praiiie,-^ wliere the bullidoes ri‘sort : there tliey are 
numerous, and art' olU'ii seen in dozens, aiin(»ymg anil feeding 
on these animals. IMiese luw er t hange to a w hilt' eolour in w inter. 
The thiF'd are of a heautilul white, like the arclie Ibx, the 
fur lieiiig much longer, ihickt'r, and niore \alual)Je ; they 
are never found hut in sterile and desert reg!ons, wliere the so- 
litary l\sipumau\ ranges the drear\ waste. ^ 


l?()T..\V. 

31. Red Snore foK /id *0 he j/n/dnred h/j • Fiot^'ur, of the ffc- 

jin,s Vredo . — Mr Fraiii'is Bauer, wliost* dexterity in the use of 
tlie miti’oseojie is will known, has puldisbeil l:i the Clinuicrlij 
Jonr/iaf N“ xiv. ]). 222. a sen 's ol iiaeri,‘M’opieal obsiTvations 
outlie red snow' found in jJaUlnV. f;, t’cUilaiu Boss. lie ^ 

has j)ul it be>oiid a doubt, that the eolor.ring jjartieles consist of 

a new' sjieeies of Uredo^ wdiicli grows ujum the snow, anti to w bieii 
he has given tin* aj)])ro])nau‘ name ol Frtdo nh'cd'te. He i’ountU 
the real dian^'ter of an iiuliviou:;! full-grown gloliule ol’ this fun- 
gus to be the one thoa-sn/id Juutdrcdih j/uri of' (/n inch. Hence, 
in prdci* to CO', er a, single sipiare iutli, two viilfion Jive hnndrcd 
and siwt/j thnn.sa/id id these art* uecessar\ . 

* IV. GKMdf.Vl. SCIENCK.^ 

32. DcUmati}/^' Mnd in South Jmeriat. — Don Carlos del 
Pozo has disco\ered in the Idaiios of Monai, at the bottom ijf 
the Quebrada de Moroturo a. stratum of elayev eartl;, which 
itiflames sponl ancon d v ben sliglitly moistened, and exj)osed for ^ 
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a long* time to the rays of the troplciil sink Tlie detonation ol 
tills muddy substance ^is very violent. Jt is of a black colour, 
soils the fingers, and emits a strong smell ol’ siiljihur. — Hum- 
boldt’s Personal Narrative., vol. iv. p. 253. Note. 

33. Metcoi'ic Phenomenon called the Lantern *of Maraeay- 
bo. — This luminous jihenomeiion is seen every night on a inoiin- 
taiiK'Us and uninhabited spot on the borders of the river ('ai;i- 
lumbo, near its junction willi the Snlia. ]?eing nearly in the 
ineridian of the opening of* the l^ake of Maracaybo, na\i gators 
are guided by it as by a lighthouse. This iight/is dislinguish- 
ed at a greater dislanct* than 40 leagues. Some have aseii|)ed 
it to the effects of a thunder-storm, or of* elech’ieal e\|)losi()us, 
ivhich might take jilace daily in a jiass in the moimlains; while 
others ])relend that it is an air-volcano. M. Palacios observi‘tl 
it foi* tw’o vi‘ars at INTerida. ITvdrogen gas is disengaged from 
the ground in the same district : this gas is conslanllv accumu- 
lated in the upper part of the cavern Del Serrifo de Monai., 
w’hi^e it is generally set on fire to surprise travellers. — See lluni- 
boldfs Personal Narrative, vol. iv. p. 25 f. 

34. Hut Springs of La Trinchcra. — Tlu* hot springs of I. a 

Tiinchcra arc situated thive leagues from Valencia, and form a 
rivulet, which, in seasons of the gixatest drought, is two fi*et 
deep and eighteen feet wide. Their tem])eraturi‘ is 90.3 centi- 
grade, from which it apjieais that they are the hottest in the 
world, excepting only those <)f Urijino in Japan, whicli are as- 
serted to be jmre water at the tem})cratiire of 100*^. Eggs 
jilunged in the Trinehera springs w^ere boiled in ibui- minutes. 
At the distance of forty feet from them, other springs are found 
entirely cold. The hot and 'the cold strj^ams Pati parallel to 
each other ; and the natives obtain baths of any given tempera^ 
ture, by digging a hole between the two currents.-— /J*. ^ 

35. Excavations of Ants at Valencia. — M. Humboldt in- 
forms us, that ants abound to such a degree near Valencia, t^at 
their excavations resemble subterraneous canals, which arc filled 
with water in the time of the rains, and become very dangerous 
,fo the buildings. 

3G. Hotllc throxen out from the Alexander.— OnQ of the bottles 
throw 11. .out from the Alexander, (one of the ships lately sent 
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under (’aptain lloss to the A retie Regioiis), on the 24th of May 
1818, in nortli lat. 57®* 52',* and west loijg. 44" 36', was picked 
iij) on tlie Island of Hartragli, in the Ray of Killala, on the coast 
<d‘ Ireland, on the 17th of March 1811), having floated across 
the Atlantic ,4t the rate of about four miles a day, by the in- 
fliientc, no doubt, of one of the deflected b’-anches of the Gulf 
Stream. — See liiiarterly Bevkio, N® xli. p. 255. * 

^37. Atmosphcrkal or Meteoric Dust. — ]V()lV*ssor R'lfmosque 
of N(‘w York, ill a paper on atni*. ,plu‘ne dust, maintains, lliat 
an iinpcrcej)tii)]e dust falls at all times (roni the atniosjJiere, 
(ird that lie has seen it on Mount yKtna, the Alps, on the 
Alleghany and /jatskill Mountains in America, and also on the 
Ocean. This is the same dust Avhich aecuinulates in our ajiart- 
inents, and renders itself jieciiliarly visible in the beams of the 
sun. lie has found it to accumulate at the rate of from one- 
fourth of an inch to one inch in a year, but in such a fleecy 
state, that it could be compressed to one-third of its lieight. 
Hence, he takes the average of the yearly deposit at about onc^ 
Hxth ol'an inch . — American Journal of Science., N*’ iv. j). 397. 

38. Nicqjack Cave., in which a River has its oriprhi . — This 
singular cave, Avhich has been only recently described by the 
Reverend 35. Cornelius, is situated in the Cherokee country, at 
Nicojack, the N.W. angle in the map of Georgia. It is 20 
miles S.W. of the Look-out Mountains, and half a mile from 
the south bank of the ^JYnessee River. It is situated irr tlie 
Racoon Mountain, which here fi’onts to the north-east. The 
mouth of the cave, which is about 160 feet wide, and 50 feet 
high, is in a precijiice i’ormed^of immense laycj’s of horizontal 
limestone. roof, is formed 1)}' a solid and regular layer of* 

limestone, having no sujiporl but the sides ol’ tjic cave, and as 
level as tlic floor of a house, lliis cave is traversed by a stream 
of cool and limpid water, which is 6* feet dee}) and GO feet wide 
at the mouth of the cave. A few years ago, Colonel , lames 
Ore f’ollowed tlie (‘ourse of it up the cave for three miles in a 
curve, but w'as sto])])ed by a fall of water. Tin* first direction 
of the cave was S.AV., then S., and then S.I5. by S. (irc^at, 
(|uantities of nitre arc found in this cave. ]\Ir Corneliuii foimd 
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100 human skulls in ihc cavo in llie spac'c of twenty feet square. 
— N‘' iv. |). 330. . 

39. iVi’ze aniUJcasijn — Tlu‘ I’ollow in»’ note contains 

the suhslanee ol‘ the report ol‘ the Commissioners appointed bv 
the rrinee Rep^t‘nl for considering the subject ol* weiglits and 
measures. ^ 

1. With ri‘S])ect to the nctu;il magnitude of the standards of 
length, llu' (Commissioners are oi‘ opinion that there is no sufll- 
cient reason for altering those generally employe*^, as “ there 
is no ])ractical advantage *in ha\ing a quantity commensurable 
to any original quanfity existing, or which mav^^be imagined 
exist, in nature, excejit as aflf'ording some* little (‘uciniragement to 
its common adoption by neighliouring nations.*' 

2. Thi‘ sub-divisions (»1* weights ;md measiiiTs at ])res('nt 
(‘luploved in this country, a])])ear to be i’ar more (oinenient for 
jiractieal ]mr))()ses than the d(‘cimal scale" 'riu‘ power of 
exjiressing a third, a fourth, and a sixth ot‘ a I'oot in Inches, 
without a fraction, is a peculiar ad\.‘;utage in the duodecimal 
scale; and hir tlu* o])erations of weighing, and of measuring ca- 
pacities, the continual division by hev renders it ])racticable to 
make up any given quantity with the smallest ])ossil)le number 
of weights and nu'asures, and is far jireferahlc* in tliis respect to 
any decimal scalcx" The (Commissioners tluTefore reeommend, 
that “ all the niiilti])les and sulidi visions of the standard to be 
adop^d should retain tlie same relative proportions to each other, 
as arc at jirescait in general use.’’’’ 

3. That the .standard yard sliould 1k‘ that employed by (icncriil 
'Hoy ill the measurement of a ha.se on Hounslow^ Heath, as a 
foundation of the grc;i1 trigonohietrical survey. •- 

k ^'liat in ease this standard should be lost or inqiaired, it, 
shall he declared, that the lengtii of a pendulum vibratitTg se- 
conds of* mean solar time in Loudon, on the level of the sea, and 
in a xaciimn, is 39-1372 inches of the standard scale, and that 
the length of the Lreiicli mc*tre, as the 10 millionth jiart of the 
quadr.intal lU'v of the meridian, has been iouiid e(jual to 
39.3694 inches. 

3. Tpat ten ounces troy, or LSOO grains, sliould be declared 
equal to tlic wx ighl of 1;) cubic inches of distilled water at t!t^ 
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tL’mperatiire t)l 50 and that one ])()uiul :iv()irdu]'K)ls must con- 
tain 7000 of ihr sc* ^rairfs. • ^ 

(). 1 hat tlic‘ slaiulard ak* and corn Gallon should contain c*\actly 
tc7i pounds a\on'du])ois ol dislilk*d \vaU*r, at Oii' of L\ihr('nhc*it, 
l)C‘lnf); iK arly <;(|ual to 127 </2 cubic inclu's, and a^j^rciang with the 
slandaicl j)int in tlu* l‘Achc(jiicr, which is iiamd to contain c'X- 
actly 120 ounces of water. The cusloniarv ale- ^aliftn contains 
12S12 cubic niches, and llie A\ niclu iter corn i^allon 12(){), or, ac- 
( (a-diiiM’ to ollii'r statute's, 12712; cadn * inches ; so diat no incon- 
\enience can posMbly lu* (t‘lt Ironi the^introiluetioiuif a new gal- 
lon ol 1277.12 inches — 'Die (‘onnnis.doncTs h^i\e not deeidc'd up- 
on ihe j)i ojiriely ^)1 al)ohshini>- caitirelv the use of llie wine gal- 
lon. 

l"lu‘ report, of wliiili the jirc'cedino; is a brief abstract, was 
.iii>'ned, on tlie 12 1 th dune lSl<), bv Sir Jos(‘ph Ib'inlvs, Bart., 
Sir Gi‘oroe ('’lerk, B;irt., Mr I), (lilliert, J)r Wollaston, J)r 
Youno', and ("aptain IvatcT; and we have no doubt that its 
eonelusious will be oratefully ad»>])tt'd by rarliainenl, and by^ 
tile country at laro'c*. 'I'o tlu* Jli*])ort is annexed a Aery able 
and intc‘reslino Appendix, drawn u[) bv Dr I'lionias Youn^’. 

40. Preparaium of Opium in India . — In tJic article on the 
prepar^ition of opium, fiiiblisbed in this Nundier. the author was 
not aw are of the change's which had been adojited in the inanu- 
lacture oi’ it aft(‘r the year 1790. whem, under the nin ernmcnt 
oflVlanjuis AVelleslc'y, the ])lan of liavin^* ii ])rocured by af^en- 
ey, under the charge of a civil sc'rvant, was introduced. All the 
abuses tliat liad prevailed in the jirejiaraliou of tJie dru^-, adul- 
teration, fallacious enveIo])es of the cakes, short weight, iVc. 
were at tliat ])A iod al]f)lished, and, I vct since, the utmost care has 
been taken, that the opium put up at tlie Company's sales shall 
1)0 in the* utmost state of ])uritv, that the envelope's shall be of 
the diu' decree of thickness, and the drug of the proper consist- 
ence. Dr John Fleming, 1\[. P. then President of the Medical 
Board at (’alcutta, had the merit of having fornu'd and rt'coin- 
nu'ndc'd this plan of providing llie opium, and, on bis return to 
England in ISOo, he rcrc'ived on this account a reiminc'ration^ 
from the Honourable Court of Directors, of Sicea rupees 50,000, 
oi®L. 61250 Sterling. * 
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Anr. XXXIX . — List uf Patents j^ranted in Scotland since 
VZth Mioj ISlt). 

rp 

10. AO John Smith of IkTiiiondsey, in ihc* county of Surrey, 
woocl-nurchant, for Iniprovcmcnts in milking ^rms or iixlc- 
trees for conches, carls, waggons, and all other descriptions of* 
carriages.'” Sealed at Jklinhiygh, 521st May 1H19. 

11. To William 15ijxi)\, of tlie town of Camden, in llie 
county of Middlesex, matliematicai instrument maker, for his in- 
vention of “ certain inachiMery for hiv'aking and j)ri‘])aring flax 
and hemp.'” Sealedsat Edinburgh 521st IMay 1815). 

IS. To Pattkx Smith and Hm.ii Macmohu \x, both of 
Iloscrea, in tlu‘ county of Tipperaray in Ireland, distillers, for 
their invention of improvements in the construction or forma- 
tion of stills, boilers or eva])orators, to be heated by steam.''’ 
Sealed at Edinburgh 521st June 1819- 

18. To Heniiv Stuhhs of St flana's' Strei't, in the parish (d‘ 
St James, and county of Middlesex, blind-manufacturer, i'or his 
invention “ of a moveable heel for boots, sjjoes, and other pur- 
[loses.’'* Sealed at Edinburgli 521st June 1815). 

14. To Alexander Hadden of Aberdeen in Scotland, for 
an imjiroved manufacture for carpeting-'''' Sealed at Edin- 
burgh 521st June 1815). 

1/5. 4\) Wtli.iam Rutt of SJiackleweii, in the county of 
^ .Middlesex, jirinter and slereolyjie founder, for liis inventirai of 
certain imjirovemcnts on printing macliines.” Sealed at Edin- 
burgh 529th July 1819. 

» 1(). To John Cjianieli.or of Sackville Street, Dublin, 

watchmaker, I’or his invention of^ “ an instrumeiV^ i’or turning 
the leaves ol’ music-books in a. .sim])le and effective manner, 
with or witlumt*])edal-work attaclied.’’ Sealed at Ecfmburgli 
8()lh August 1815). 

17. To Willi \M Rrunton of Rirrningham, in the county of 
Warvvic.k, engineer, for his invention of certain im])rovements 
'in sleam-engiims, by whicli a saving in the consumption of i’lul 
i.s effected, ant" combustion of smoke is more completely Jit- 
tained.'”^ Seal Edinburgh lllh Sejitember 1815). 


P. Kri/l, Pmilcr, 
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A 

hyposulphiirous, and iis compounds, pat;e ‘d. — hyposulphuric, 
— new one* discovered ;*i the Vihuriuiiu opiilus, ib. — purpu- 
ric, il). 

Mr, on a new hyffroinefei ln;K^e of tlie inlernal meuibrane of 
the Ai undo pliv;ip:nn'tes, — Iun description of the ])atent sym- 
])iesonu*ter, or ncAv * air barometer, .Ol. 

A(ratv\, uiejjiod of colon rln^-, • 

Al'hsoif, Dr, on ilie physiology of the nervous system, 4(M-. 

Alkali, new \e;;’elablc, called Strychnine, UK). — Another new' one 
c'alled De]])]nne, -118. 

Amici j M. on tJ)e motion of sap in vegetables, 214*. 

Anahfsis, iiidclcrminatc, a])pliealion of, to the elimination of the un- 
known (piantities irom tw'o efpiations, U|). 

Jwc//or.s method (if w’ei/»hing, U'>ed by the natives of the coast of 
Coromandel, ()0. 

Anl.s'j excav'ations of, at Valencia, 

Apennines, i;vo«-n<)sy of, U1 1. ^ 

Apojdnjilitc, on a new optical and inineralo^ieal structure of, J. 

Arhnn/ flifl, verilicaticjii of the latitude ol\ UOO. 

Arragonife, sti’iicture ot‘, (). 

Asbestns hl)rt‘s recommended for ni:eromet(*rs, UOU. 


B 


liahhtiifc, Mr, on jiriJiu* nmiibcr'., lb. 

Bailin' s Baip sm<»nlar o[)tical illusion seen in, 202 . — account die 

expedition to, 1.00, 

Batrncy, l a! dr, inundation of the, 187- 

Bald, Mr, on the temjicriiture of air and of water in the coal-mines 
of (Iveat Britain, l.'Jl-. — on tlie skeleton of a whale discover^'d in 
Scotland, .'l.O.'J- — on co.^1 fields, 40,9- 
Bai'lov'y Mr, h>i disco\ cries In magnetism, .S44. 

Ba rt hall nns, Erasmus, his di^eo\eiies respecting double rcfivicti on, 

•y<n- • 


Barifsfronfinnifc, a new miiu'ral, notice rcsp(?cting it, ^180. 

Bvanfwf, (.’ol. mi tlie diurnal variation of the needle, lO,'). 

Bearer, fossil remains oi‘, Ibinul in Berthsliire iuid Berwickshire, 17^. 

Bengal, progi’css of liotany in, ,‘r/0‘. 

Berzelius, M. on some eonijjounds wJiich 'depend on \'ery wegk af- 
finities, ().'b U b'k • 

Biol, M, on the length of the seconds pendulum at Unst, 77. — on 
the magnetic ijualitics of mica, U0(i, — on the production of light, 
by breaking glass-balls filled with oxygen, UOf]. “ 
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Black-h ad oi‘, 1:^0. 

Boiamj, pro^Tcs'^ of, in ‘ ^ 

Brazil, notice ol' scicntilie travellers in, 1 S. — Swainsoii’s travels 

in, 

Bj'C^Kvt’s ehrononicter for reck(»nini; iiiimilc* parts of a second, ,S2‘?. 
Brcivstci'j Dr, on a new optical ])ro])erty (»!' apophyllite, on the 
structure and roiractix e ])OAver of tlu; coats and humours of the 
human eye, 4‘2. — on a singular o])tical ])roperty of tabaslu^er, 147- 
— on a rernarkahle afl'ection of the retina, ii.So. — on tlie phos- 
phoresceiK'c ol’ minerals, — on* the ])}no-e]ectricity of Xadel- 

steiii, ‘JOo. , 

C’ 

f j. 

Coloriniofory ])r Hare's, 1 1 4. 

Calfuti I fill, £i*eo^nostical dfSx'iiption ol, 

Cape of ' (jooff JJopCj ^Qo^iun.y ol’, JJS'i. 

Cameras, destruction of, by an earthquake, 

Carmichael, Captain, on a siiii^ular fact respecting the Cape swallow, 
4i21. 

Cataloovc of thirty-six ])rin(‘Ipal fixed stars, Siil. 

Chromafv of 1. cad, })riiniti\(‘ Ibrui of, 4‘-^0. 

Chronomclcr, new, for reckoning fractional parts of a second, 323. 
Ciiniahar. ])riinitive form of, 4-20. 

Cinle, repeating, 

Coal-fields, account of, 40fK 

Coal-mines of Great Ilritain, temperature of air and w^ater in, 134. 
Collnf, Ca])taln, o7i a singular instance of relVaction, 41 1. 

Cornel of JS18, first, I<)0. — second, ib. — tliird, 200. — account of a re- 
markable one, M’hich has returned 5 times, 'kOO. — of 18 1 . 0 , first, 
401. — second, 410. 

Compounds, examimition of some, wliicli depend on very weak affi- 
nities, h’3. 

Conso, Avliirlpools of the river, 2lC. 

Cor/f;\^n£, pliysieaJ distribution of, 315. 

C<^,pper, blue, of Chessy, 410. 

(Mrnelius, Mr, on an insect which destroys horses, 381- 
Cow, singular fact resjieeting tlu*, 407. 

Crysialloi^raphy, neAV systems of, 211, 

Cuticle, structure of, 213, — colour of, ib. 

I) 

Bead Sea, analysis of the water of, 4d7. 

Deaf and Blind, notice concerning a boy bom, 171- 
Dclphine, a new' vegeUible alkali, 418. 

Dcndcra, temple at, 3(). 

Belonafing mud, account of, 42.3. 

Dia7ndud mine at Parana, 4,0. 

l^mhle refraction of light, history of, 289- 

BufresiiSs coll(‘ction of natural history, 421. 

and experiments on heat, 210 — on specific heat, 405. 

iMfst meteoric, shoVers of, 23.3. 
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Earth, form Jiiicl fitructure of, I 98 . • 

Earihijuakc wliicli destroyed the Caraocas, 2l‘-2. 

Edinimrsh, iiciirhboiirhood of, acrount of its ftcofriiosv, 3j'i. 
Electrical fisJi, iiOO'. 

Ej'jwdilions io tho North l^ok*, J5(). — oveiland from Hudson's Bay 
to tlie Arctic Ocean, 215. 

Ej/c, human, structure of, 42. • 

V 

Fij-ma\r^ cx])crini(‘nts on the •mgnetiziiig infl’ience of the violet 
rays, 2 M. 

Fish, electrical, 'JOd • • 

Flemifig, ])i, on the arctic and skua gulls, ,ti7. 

Frof;s, on the'Yespiration of, 21 1*. 

Fulminating ^silver and mercury, singular fact respecting, 417- 
/w//c, Dr, on thf* (juantity of saline matter in the ^vater ol' the North 
Polar Seas, IfjO. — »)ii the plants ^\hich yield iodine, 254. 

G 

Galvanic pile, account of a new one, 5vS8 
Ganges and diiinna, sources of, 127- 
Gas /ire, aec(»imt ol‘, .'150. 

Gas l(nnj), description of a portable one, 

Ga\f-Lussae's analysis ol’ the Miller ol* the Di'ad Sea, 417* — on tJie 
gas tire, .S.OO. Xiae. 

Gilihs, Colo‘U‘1, on the infliK'Uci* 01 ' light i.])' magnets, 212, 
Giesccke, Sir ('Iiarles, on the tem])orary residence's of iJie Clreenland- 
ej's (luring llie v inter season, and on the ])o[Md.‘ition ot‘ North and 
Sent!'. (IicenliiiKl, 1 17 . 

Gordon, Dr, on tli(‘ tmnan eye, 42, — on the Innnan cuticle, 213, 

Mr 1). de.'C'vipt ion ol’lns portable gas lamp, .373. 

Granite, gcognovtic.ii relations of. 111. — .‘.ubtcrraiK'ous .sounds 
roeks (jf, Jd.'J. 

Gravifif, exyK'riiiu'iils hlieM'ing that it .icts equally on light and heavy 
bodies, 202. 

Greenland, Nortli and South, population of, IIT- • 

Grecn!andri\s\ llicir '^-■'nuiorary \'esidenee.s during the winter sea- 
son, 117-^ ' 

{irecn, stone, account o-’, 

Gulls,*m'v\A' and sKn.i, (.s^sevvations on, fij. 


/ ■ " 

Ilamillon, Dr Fr.anci^', on t^e di.imoiid nnne of Panna,‘4p. 

Ilarr, J)i*, on the ealoriiiiotor. M l. 

IJarinotonie, on the structure of, 7- • 

Heat, .s])eeifie, relation between it and tiu' u eight ofthe at(;nis of bo- 
dies, 415. 

Heron de Fitir J'ossr, on mineral wealth, 211. 

’r.scheJ, Mr, on hy|)osulpluinMis acid, H. 9 

S)'* \\. on the distance of the lixcd star.", 201 
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Hihbcrtj Dr, notice* by, concerning David (Jill)ort Tate, a lad born 
deafaiul blind, 171. — on the rocks of Shetland, 

Humboldt on the earthejuaUe which destroyed^ the town of Carac- 
ca.«, i27o. — on detonatinj:? mud in. South AhuTic.J, TJ:>. — on ti',e 
Lantern "bf Maracaibo, — on the hot sprinirs of La Trinche- 
rih ih. ^ , 

lJunicr, Ntr, on an imj)ro\ed self-acthiix j>innp. — on a iicav re- 
tainin^^ sypluni, ‘iOl. 

Ih/p'orndcr, nJw, made ol’ the internai membrane of the Aruiido 
phra^^mites, — accoiir.t ol' an*imj>rovcd, IKj. 

Ilj/posulpf/Hc ni' lime, 11. — of p('t;‘sh, Ifl. — of .sfxla, ib. — ol ammo- 
nia, ib. — of baryta, L‘n. — of stronlia, jb. — of m;!i»nesia, LM.— of 

alumina, ib. — of' iron, "JO- — of eop])er, ib, — ('f zinc, *J 1 of man- 

^ane^e, ‘Jt. — cTtiii, ib. — ol‘ lead ib — of .•'.'l\er, *J(i. — of potadiand 
tilvcr, ii’J . — ol‘ meK‘«ii*\ , ^2S. — of soda ajid siKer, — ol‘ ammonia 
and silvc'r, ib. — ol' lime and silvt'r, o’bd*- -of strontia and sih er,1.00. 
of lead and sil\ er, ib. 
ililposul plunk' acid, ‘JO}). 

Ilpposulphiirous acid, 8. 

I .] 

Jamoinn, Professor, on tiu* L^co.i^nostical relations of ^i-anite, (piartz- 
rock, and red sandstone, 10}). — on tlu* l)Iack-l{‘ad or i;r;iphiu- of 
Horrodalo, of Ayrshire, a)id of’ (Hiaisiiathfarrav, 100. — on secon- 
dary greenstone and waeke, loS. — on veins A\hich co)mect mine- 
ral beds, 1 t4.. — on trap veins, l -to. — on the f^eo^nosy of the ('ape 
of Ciood Hope, 2o'3. — on the ^eo^no.sy of tlie neighbourhood ol 
Edinburgh, ,S;V2. 

Jan Mm/cfiy island of, its appearance ami productions, pjl, ^ 
Insect, account of a pois(»nous one that destroys lunses, .18 J. 
Instrumeuis, wind, Jkjissorfs researclu's on, 20L 
Inundations of the Val de Rai[>’iiesj 187- 
Iodine, plants which yield, 

^ron, meteoric, masses of, li.sts of, 
jumne and Cian^es, sources of, L27. 

K 

iiaier. C aptain, verification by, of the latitude .7 Arbiir 3 '^flill, 1^00- 

e 

L 

J.a Granges theory <j 1' mc'teoric stones, 222. 

Lamp Gas, deseri)itinn of a }>ortable one, 373. 

Lampadius on melalhir^y, 212. \ 

Lantern of Maraeaybo, 424'. 

Lapis lazuli, ^feo^fiiostical situation of, 419. 

La Place on the form And structure of the Eai'th, 1.98. 

Varch-hark, use ©f, in tanning leather, .SI 5. 

Lassaigne and Fcncvellc on a new' A egrtahle alkali, 418. 

Lidingslone, Dr, on an improvc?d hygrometer, lid 
Librat^mf odthc moon^ IP8. 



Li^ht^ inHuenci* ol\ in tin; clcvelopcniciit of lu.-itrnotism, — history 

of tJie ])()larizalion anj tloybli* rofraction of, ^8,9. 

Lizard, live t>iu‘ found in :i seam of coal, 'fi'l. 

^l 

Maci'tfUoch, Dr, on tlir col(»nnnir of agates^ ;JM. 

Magnesia alh^, analysis oi‘, ii r.S. — sul)sul))hat(* and snbinuriale of, 
Magnetic observations made diirini^ tlu* Arctie expcflition, t208. 
Ma^nviism ol’niiea, iiOb • 

]UM\ di^^ecn fries respeetwir, ;Ji. 

Mntfvoi.sin, formation ol tlic hake of‘, J87. 

Mvdiicrranciw, })ositions of tlnrty-fej v piaees in the, ^22. 
Ma,iinii/lan, IVinee, lii.s tra\els in lhazil. ^’40. 

]\Ii‘inmw, stattie of, Ilf). * 

M<‘ntn(utlt/ni, aeeount ol‘ tlie, 40. • 

Mrlullur^ij , Lanfj);idii5s on, 212. 

M rf curie .slo/irs, list of tliose whieli ha\e lallen, down to I8I9, 223. 
IMini, nia^'netic (jualities of, 2i)(i. 

Mirro/)t(‘f('tA\ asbf^tus fil)r(‘S r(‘eomrnended h>r, 202 
MicrasropcA, simxle, a new ni(‘tbod of making them glass, 62. 
Mi/iCf'al()p^n'(d St)eiet3’ of Dresden, 2il 
Mincrah, phospliorescence of, 080' 

Moon, libration of, 1<)S, 

Murvifs, Mr, lU'W rev(»b ing st(‘ani-engi?u*, ‘htH « 

Murichini'.s exj)enments on the magmtising in/hienee of the violet 
rays, 239- 

Mud, detonating, aeeount of, !2.'>. 

Mumuuf^pifs, ,3(). 

Murraip Mr, on the eoiir.^e of th.e .Nigt'r, and on the interior of Afri- 
ea, i()3. 

Musiad sounds from granite* roeks, 413. 

N 

Kadclslviu, j)yro-eIeetrieitv of 20.“). — diflerenee between nadelstcin 
and mesotype, 2()(). 

Snutical top, deseriptlon of. :i< eonstrimted l)y Mr 4'roiiglUon, 103. 
AV///, Mr, proof's by, that llie ])eaver was formerly a native of Seot- 
land, 177. ^ 

Xiger, eoiirse pi\ 


Opium, prt'p.jration of in (ireat Britain, 2.58. — In India, t27- 
Opfical illusion seen in Baffin’s Bay, 202. 

^rrenj, aeeount of a new^ om , j/O. 

^l^p^cnatcd water, jiroperties /l, 208. 

V 

Paiina, descrijition of the diamond mine of. Iff. 

Patents, list of in Seotland, 2 If), and 428. , 

Pelletier and Cavoitou on anew vegetable alkali, 210. 

Pe^fdulum, seconds, eomparison bc'lvveen the length of, asgdc^ermified 
b}^ Mr Wbitehur.st and Ca]>tain Kator, 7-5. — on the length of, ob- 
served at Unst, 77 ' ** 
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Pendulum, on the length of, 825. 

Phosphorescence ol‘ the Meditommean, Ji57.r“Of miiierah, account of 
the, 885. • 

PlaiJ'air, Professor, on the slide of.Alpnaeli,'! 98. — witnesses the ex- 
periments of Moricliini on the magnetising influence of the violet 
rays, 211. 

Poisson s researches on wind instruments, 204'. — on the libration of 
the moon, 19 S. 

Pohirisiilion »,f liglit, history of, 289- 

Potash found in sea- water, 11 7*’ 

Prime numbers, dtanonslration o(‘a thet)rem relating to, If). 

Prizes adj udged ,218. * 

Pump, description of an improved seli-acting, 79 . 

Purpuric acid, 209- 

Pyramid, great, receifl discoveries respecting, 88. 

Pi/r(hctectricitij ol‘ Tourmaline, 20.5- — of Nndelstein’ ib. 

Q 

Quarlz-rock, geognostical relations o{“, 1 1.;, liy. 

Rajines(pie on meteoric dust, IJ.*). 

Rainbow, Dr Watt's theory oi‘, 208. 

Red. Sandstone, geognostical r<‘lalions of, li;>. 

Refraction, case ol‘ uiuisiiai, H J. 

double, history 01', - 89 . 

Repeating ciri'le, 199- 

Ridol/ra experiments on tlu' magnetising imluenee ('f the violet 
rays, 2 

Robertson, Dr, on the tides cii' the ^leiiilen ‘mean, — fui tli^ lunii 

nous ajipearance ol' its water-, 287. 

Ross, ClaptaiTi, aeeount of jii> e^ped’t^^:l lo b.-jrm’s l?;iv, I5(.‘. 

Royal Society of Edinburgh, ])roeeeiimgs ol' If) I. and to I-. 

“ Rumker, Mr, on the longitude m.d lalitielv* {.!“ X'aletta, 2iS(;.— on the 
position of thirty-four jihiees in the ^iO(lil(nTanean, .‘e22. — his eal- 
culation of the orbit of the eoni(*t oi’ iSiO, l.t)2. 

liussel, Professor, on a .singular aU’eetion ol’ vision, 271. 

. 's 

Sail mines of Villiczka, Hf/. 

Sap, motion ijf, yi \{‘gctahles, 2i9r * 

Scoresby, Mr,onthe sizeof llie Dreee.hmd whale or lialama my::ti''*etus, 
88. — his narrative of an e\eiir.si(j;i Uj'on tlu‘ island oi’ Jan Mayen, 
containing; some aeeount of its ap^;earanc(' end ])roduetio:n-, J2 
— on the ciVeets oi‘ the sea at great deptlis in augnumling the sf - 
cifie gravity of wood.s, 8(i8. — ^liismcthoil (J‘ travelling to the Au tie 
regions, 

Sea water from the Arctic regions, (juaiitity of. saline matter in, IbO. 

Shetland, aeeount of the rocks of‘, 29 f>. 

Mr, on a new method of making single' mieroscoyu's^of 
^glass, 8^. " 
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Sku// oi'ii (iivek roin])afetJ aX itli that of a^'aimibal^ 
Skulis, liuniaii, fossil o^cs found in Germany, 42^- 
red, found to be a fungus* 4TJ. 

Soiuul, velocity of, 2():k 

Spcn/ic heat, new discoveries respecting, -11 o. 

'Sphin.r in I.gypt, recent discoveries concerning, H8. 
tSpnni>.s\ hot, oi‘ 'rnncliera, 124. 

Stars, fixed distance of, ‘JO I. ^ 

Stars, fixed, catalogue of thirty-six ju’incipal ones, 321. 
Steam acc’ount of a new re\4>h ing one, 348. 

Stn/rlimnc, a new vegetable alkali, Jlv.. 

Sulpliafr (»f potash, stiaictur^ of, h- • 
iSV/^r/'r.s galvanic e\])irinK‘nl in 17^7,414. ^ 

‘Sirainswi, Mr, sl^'tch of his journey in Brazil, SG^. 
S'ivalltm\ singular fact n^-pectmg tile, 421. 

Siiphon, new retaining, 20'1. 


Tahashrrr, singular optieal property of, 147- 

7\jte, David (iilbtu't, a Inn born deaf and blind, notice concern- 
ing, 171. 

Thchrs, excursion to, with an account of the antiquities recently^ 
discovered in, 33. 

Thcnard, M. on owgenated water, 208. 

I'idcs of the Mediterran(‘an, 23b‘. 

7b//g//, Hevereiul G. on a lu^w' orrery, 410. 

TourmaUnc^, pyro-eleetrieit v of, 205. 

7Vrt/7/, J)r, on a new nniuu’al called Barystrontianite, 380. 

7V///;-\ eins, deseri])lion of. 145. 

'J'nm lirra, hot S[)rings of, 42 b 

I'rousilfto//, Mr, on the haigth ol the seeonds pendulum, as determin- 
ed by Ml Wliiteliurst and Captain Kater, 75. — nautical top, de- 
scrijition of, 105. 

Tytlrr, Mr Fraser notice ol\ respecting the journey of Mr J. B. 
Fraser to tlu* sources of the Juuina and the Ganges, 127* 


raletfa, position f>f, determiner. J^O. 

/ *77'/rt//o;/,4dinrnal, of the needle, and 403. 

of the needle at dilfei ent jilaces, 207- 

J eins wdiich (“onneet mineral bei^, 1 1-4. — trap-vem#, 14 ,t. 
Visum, on a singular affection 0^27.3- 
Vuhi^no, submarine, near Slulhind, 212. 

W 


IVavkc, description of, 138. • 

Wallace, ProfcKSsor, on the application of the indeterminate ^alysi* 
to the elimination of the unknown quantities from Ifwo eqt&« 
flons, t9- — nn the use of asbc.stus fibres for micrometers, 902. 
Wallichy Dr, on tlic progress of botany in Bengal, 37t) • 
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coinpvesbion of, :20^. ' • 

Water burner, account of the, .SjO. 

Watts, Dr, his theory of the rainbovC, 

Wads, Mr, observations of, on Captain Kater's exp<*rinients on Uu* 
length of the pondnlinu, 

Weights and measures, new ones proposed. 

Wernerian Sof^ieti/, proceedings of, and 407- 

Whale, Greenland, remarks on the si/e of, N‘>. 

Whale, skeleton of, diseo\ <‘red in Scotland, Op.'J- 
Whi)lj)iX)ls of the Congo, ‘Jib- ^ 

Wodanium, a new metal di>.<‘(»vt‘i ed »*y ’ ampadins, 4I(.i 
Wollaston, Dr, disey\ers pont.di in sea M^ler, 11“. 

Wolves of Ilndsoifs Hay, 1J‘>. 

Woor/.y, specific gravity oi', increased by immersion 4^t great thptlis ut 
tile sea. oOb. 


Yovng. Mr, on the ]n'epavation ol' opium in GiH‘/it Hritain, J.‘7H. 

Yule, Dr, on tJie distribution of the eonifera*, — ori the us(‘ of 
Jarch-b.'u k in the tanning of leather, .118. 


Z 


Zamhoni’s new galvanic pile described, 888. — his improvements 
the dry pile, 418. 

Zinc, carbonate of, 250. 
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